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INTRODUCTION 


This  study  is  divided  into  the  following  major  chapter 
headings: 

Introduction. 

Barge  Traffic  Forecasts:  1979  to  2000. 

Constraint  Analysis. 

Recommendations. 


This  chapter  discusses  the  background,  objectives,  scope,  and 
approach  of  the  study.  A  more  detailed  statement  of  the  approach 
taken  in  forecasting  barge  traffic  and  analyzing  potential  con¬ 
straints  is  discussed  in  Sections  II  and  III,  respectively.  Sec¬ 
tion  IV  summarizes  study  recommendations. 


BACKGROUND 


The  Upper  Mississippi  River  extends  from  Minneapolis  and 
St.  Paul  to  the  mouth  of  the  Ohio  River  and  is  a  major  avenue  for 
commercial  traffic.  However,  the  Upper  Mississippi  has  not  al¬ 
ways  been  a  navigable  river.  Before  any  river  development  or 
improvements  had  taken  place,  the  river  was  swift,  shallow,  and 
obstructed  by  rocks.  In  fact,  in  the  early  1800s,  the  Upper 
Mississippi  was  not  navigable  to  places  like  St.  Paul  during 
periods  of  low  flow. 


As  outlined  in  River  Transportation  in  Iowa,  the  technical 
capability  of  the  Upper  Mississippi  River  to  support  the  present 
level  of  commercial  traffic  is  attributable  to  a  series  of  im¬ 
provements  and  developments.  In  1824,  Congress  authorized  the 
Corps  of  Engineers  to  remove  obstructions  including  snags,  sand¬ 
bars,  and  wrecks  from  the  Mississippi.  In  the  1830s,  passages 
through  several  rapids  were  made  by  dynamiting  and  excavating 
rock.  Meandering  sloughs  and  backwaters  were  closed  off  to  con¬ 
fine  flows  to  the  main  channel.  In  1878,  Congress  authorized 
the  first  comprehensive  project  for  improving  the  Upper  Mississipp 
River  by  authorizing  the  Corps  of  Engineers  to  establish  and  main¬ 
tain  a  depth  of  4.5  feet  between  the  Twin  Cities  and  the  mouth 
of  the  Missouri.  Navigation  was  improved  by  this  project  as  a 
result  of  the  construction  of  short  canals  through  several  rapids. 
In  1907,  Congress  authorized  a  six-foot  channel.  Navigation 
was  improved  with  the  construction  of  hundreds  of  wingdams  that 
forced  the  flow  of  the  river  into  the  main  channel.  (Wingdams 
extend  into  the  river  channel  from  the  shoreline  and  are  placed 
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at  an  angle  to  the  river's  flow.)  In  1930,  Congress  authorized 
the  construction  of  a  nine-foot  channel  from  the  Twin  Cities  to 
the  mouth  of  the  Ohio  River.  This  project  was  completed  in  1^40 
and  was  by  far  the  most  ambitious  of  the  river  improvement 
projects.  In  addition  to  cutting  rock,  constructing  wingdams, 
and  dredging,  the  Corps  of  Engineers  constructed  a  series  of 
locks  and  dams  to  provide  a  series  of  lakes,  referred  to  as  pools, 
which  provide  the  authorized  depth  for  navigation  during  low 
flow.  A  total  of  29  dams  and  locks  were  constructed.  The  Corps 
of  Engineers  was  also  authorized  to  maintain  minimum  river  channel 
widths  of  300  feet. 


Since  the  completion  of  the  nine-foot  channel  project,  the 
Corps  of  Engineers  has  engaged  in  a  variety  of  maintenance 
activities  including  dredging.  The  Mississippi  River  is  a  quick- 
shoaling  river  in  continuous  change  despite  the  fact  that  the  dams 
have  been  in  place  for  40  years.  As  a  result  of  this  continuous 
change,  it  has  been  necessary  for  the  Corps  to  dredge  at  numerous 
locations  to  maintain  an  adequate  depth  and  width  for  safe  and 
efficient  navigation.  For  example,  the  Rock  Island  District  esti¬ 
mates  that  it  typically  must  dredge  at  approximately  70  different 
locations  over  a  period  of  10  to  20  years.  These  sites  represent 
less  than  one  percent  of  the  channel  within  the  District. 


During  the  early  1970s,  the  focus  of  public  policy  had 
shifted  from  development  of  the  nation's  resources  to  conser¬ 
vation.  This  shift  in  emphasis  has  affected  the  maintenance 
and  development  of  the  Upper  Mississippi  as  well.  In  point  of 
fact,  the  State  of  Wisconsin  initiated  a  lawsuit  against  the  St. 
Paul  District  of  the  Corps  of  Engineers.  The  suit  was  initiated 
by  the  Wisconsin  Department  of  Natural  Resources  and  charged  that 
the  St.  Paul  District  was  disposing  of  dredge  materials  in  a  way 
that  might  change  the  aquatic  and  plant  life  along  the  Wisconsin 
shoreline  of  the  Mississippi.  The  Wisconsin  Department  of  Natural 
Resources  contended  that  the  purpose  of  the  suit  was  not  to  close 
the  channel  at  points  where  dredging  is  required  nor  to  stop  all 
barge  traffic. 


In  response  to  this  lawsuit,  the  North  Central  Division 
Enqineer  of  the  Corps  and  the  North  Central  Regional  Director  of 
the  U.S.  Fish  and  Wildlife  Service  established  a  partnership  to 
try  to  work  out  a  long-range  management  strategy  for  the  develop¬ 
ment  and  maintenance  of  the  Mississippi  in  an  environmentally 
sound  manner.  These  efforts  have  been  combined  into  the  Great 
River  Environmental  Action  Team  (GREAT).  From  1974  to  1976, 
most  of  the  GREAT  activities  focused  on  the  Minnesota  and 
Wisconsin  portions  of  the  Upper  Mississippi  River. 
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In  1976,  Congress  formally  authorized  the  Corps  of  Engineers 
to  investigate  and  develop,  in  cooperation  with  interested  state 
and  federal  agencies,  a  river  system  management  plan  for  the 
entire  Upper  Mississippi  River.  The  authorizing  legislation  was 
under  Section  117  of  the  Water  Resources  Development  Act  of  1976. 

To  accomplish  the  objectives  set  by  Congress,  three  study  teams, 
GREAT  I,  II,  and  III,  were  established.  The  GREAT  I  study  team 
is  to  develop  recommendations  for  the  portion  of  the  river  from  the 
head  of  navigation  in  Minneapolis  to  Guttenburg,  Iowa.  The  GREAT 
II  study  team  is  to  develop  recommendations  for  the  portion  of 
the  river  from  Lock  and  Dam  10  at  Guttenburg  to  Lock  and  Dam  22 
at  Saverton,  Missouri.  The  GREAT  III  study  team  is  to  cover 
the  river  from  Saverton  to  the  mouth  of  the  Ohio  River. 


Each  GREAT  study  team  is  made  up  of  a  number  of  workgroups 
including  commercial  transportation,  cultural  resources,  dredged 
material  uses,  dredging  requirements,  fish  and  wildlife  management, 
water  quality,  recreation,  sediment  and  erosion,  side  channel, 
flood  plain  management,  material  and  equipment  needs,  public 
participation,  and  plan  formulation. 


The  purpose  of  the  Commercial  Transportation  Workgroup  is  to 
identify  and  document  the  needs  of  shippers  and  carriers  who  will 
use  the  Upper  Mississippi  River  for  commercial  navigation  in  the 
future.  The  Commercial  Transportation  Workgroup  includes 
representatives  from  the  Coast  Guard,  Corps  of  Engineers,  various 
state  transportation  agencies,  barge  and  towing  companies,  and 
selected  trade  associations. 


In  support  of  the  Commercial  Transportation  Workgroup,  the 
Corps  of  Engineers  contracted  with  A.  T.  Kearney,  Inc.  and  Data 
Resources,  Inc.  (DRI).  This  report  is  an  advisory  report  to  the 
Commercial  Transportation  Workgroup  of  GREAT  II.  The  findings, 
conclusions,  and  recommendations  of  this  study  are  included  as 
appropriate  in  this  final  report  of  the  Commercial  Transporta¬ 
tion  Workgroup,  and  subsequently  in  the  GREAT  II  final  report, 
and  then  in  the  Corps  of  Engineers'  river  management  plan  for 
Congress.  The  objectives,  scope,  and  approach  of  this  report 
are  outlined  in  the  following  subsections. 


OBJECTIVES 

~JThe  primary  objectives  of  this  report  to  the  Commercial 
Transportation  Workgroup  are  threefold: 

f  1/  To  develop  a  forecast  of  the  magnitude  and  nature  of 
barge  traffic  in  the  GREAT  II  area^ 

v  • 

•  *  t 
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C  2 )  To  forecast  needs,  such  as  barge  fleeting,  that  will 
be  necessary  to  support  future  barge  traffic^ 

To  identify  alternative  means  of  meeting  these  needs. 


Additional  objectives  of  the  report  are  to  review  the  exist¬ 
ing  literature  related  to  forecasts  of  barge  traffic  and  needs 
in  the  GREAT  II  area  and  to  summarize  problems  involved  with  the 
commercial  development  of  the  river. 


SCOPE 

The  forecast  period  chosen  for  the  analysis  is  1979  to  2000. 
Many  changes  can  occur  over  such  a  period  of  time.  The  current 
study  cannot  address  all  the  issues  that  could  possibly  affect 
barge  traffic  in  the  future.  As  a  result.  Data  Resources  has 
focused  its  resources  on  examining  potential  effects  of  changing 
energy  requirements  by  the  Upper  Mississippi  River  states. 

In  particular,  coal  and  petroleum  products  are  forecast  for  a 
number  of  alternative  scenarios.  While  other  commodity  groups 
certainly  may  experience  shifts  away  from  baseline  conditions, 
only  general  discussions  of  these  potential  shifts  were  feasible. 


Ideally,  the  study  should  have  addressed  any  matter  that 
acts  to  constrain  the  growth  of  barge  traffic  in  the  GREAT  II 
area.  Such  constraints  might  have  included: 

1.  Lock  capacity. 

2.  Channel  width  and  depth. 

3.  Navigational  aids. 

4.  Horizontal  and  vertical  clearance  of  bridges. 

5.  Legal  constraints. 

6.  Terminals. 

7.  Barge  fleeting  areas. 

8.  Other  uses  of  the  river  (e.g.,  recreation). 

9.  Availability  of  transportat ion  equipment. 

10.  Winter  navigation. 

11.  Environmental  regulations. 
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From  a  practical  point  of  view,  limitations  on  resources  available 
to  the  Commercial  Transportation  Workgroup  made  it  necessary  to 
focus  on  the  more  important  constraint  areas  as  determined  by  an 
analysis  of  both  traffic  projections  and  interviews  with  commercial 
users  of  the  Upper  Mississippi  River.  Every  effort  was  made  to 
focus  on  those  constraints  where  an  issue  of  public  policy  (as 
opposed  to  an  issue  that  is  addressed  properly  by  shippers  and 
carriers)  was  at  stake. 


APPROACH 

The  approach  of  the  study  involved  the  following  major  tasks: 
Literature  review. 

Barge  traffic  forecasts:  1979  to  2000. 

Constraint  ident i f icat ion  and  analysis. 

Costs  of  failing  to  address  constraints. 
Recommendations  for  possible  solutions. 

Each  of  these  major  tasks  is  discussed  below. 


(a)  Literature 
Review 


A  literature  review  was  conducted  to  obtain  any  information 
that  might  be  of  use  in  forecasting  barge  traffic  in  the  GREAT 
II  area.  Approximately  20  publications  were  reviewed.  The 
techniques  of  forecasting  marine  traffic  used  by  each  author  were 
discussed  and  compared  to  the  method  used  by  Data  Resources  for 
this  study.  The  literature  review  is  published  under  separate 
cover. 


A  separate  literature  review  was  undertaken  to  identify 
problems,  needs,  and  opportunities  associated  with  the  commercial 
development  of  the  river.  Secondary  sources  were  reviewed  and 
a  number  of  interested  parties,  such  as  chambers  of  commerce, 
planning  commissions,  state  departments  of  transportation,  selected 
shippers,  and  local  officials  were  contacted.  This  literature 
review  is  also  published  under  separate  cover. 


: 
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(b)  Barge  Traffic 

Forecasts  to  the 
_ Year  2000 _ 

The  forecasting  of  barge  traffic  in  the  Rock  Island  District 
involved  four  phases.  First,  Upper  Mississippi  River  barge  traf¬ 
fic  was  forecast  by  commodity  to  the  year  2000.  Second,  traffic 
terminating  or  originating  within  the  Rock  Island  District  to  the 
year  2000  was  allocated  to  district  subareas  using  the  1977  water¬ 
borne  commerce  tape.  This  waterborne  commerce  tape  contains  in¬ 
formation  on  the  specific  river  segment  from  which  a  particular 
shipment  originates  and  terminates.  These  specific  areas  are 
called  port  equivalent  (PE)  regions.  Third,  through  traffic 
(i.e.,  traffic  that  passes  through  the  Rock  Island  District)  to 
the  year  2000  by  commodity  was  determined.  Finally,  the  traffic 
was  adjusted  to  reflect  potential  changes  in  river  terminal 
locations  in  the  future  (such  as  new  coal  terminals  in  Iowa). 


The  first  phase  involved  using  1965  to  1977  data  on  traffic 
originations  and  terminations  on  the  entire  Upper  Mississippi 
River.  For  example,  coal  moves  from  both  southern  Illinois  and 
Kentucky  origins  on  the  Ohio  River  to  utilities  on  the  Upper 
Mississippi.  Coal  also  originates  in  Minneapolis  (moving  from 
Wyoming  via  Burlington  Northern  Railroad)  and  terminates  at  Upper 
Mississippi  River  utilities.  Using  forecasts  of  coal  demand  by 
utilities  for  West  North  Central  region,  information  on  rail 
competition  as  well  as  regional  coal  supply  competition  (e.g., 
western  coal  substitution  for  high-sulfur  eastern  coal).  Data 
Resources,  Inc.  estimated  total  Upper  Mississippi  River  demand 
for  coal  via  barge  through  2000. 


The  second  phase  concentrated  on  allocating  waterborne  com¬ 
modity  movements  to  subareas  along  the  river.  For  example,  a 
utility  located  in  a  certain  port  equivalent  region  would  be 
examined  for  its  growth  relative  to  other  utilities.  Traffic 
growth  was  then  allocated  to  individual  regions  based  on  both 
1977  subregion  shares  by  commodity  and  predicted  share  changes 
(such  as  a  new  power  plant). 


The  third  phase  involved  determining  the  share  of  commodity 
traffic  forecasts  that  would  be  through  (overhead)  traffic.  For 
example,  some  petroleum  traffic  originating  in  the  Gulf  terminates 
above  the  Rock  Island  District.  Total  overhead  traffic  plus 
originating  and  terminating  traffic  in  the  Rock  Island  District 
represents  all  traffic  potentially  moving  through  the  Rock  Island 
Distr ict . 


The  final  phase  integrated  the  Rock  Island  District  forecasts 
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with  other  GREAT  study  forecasts.  As  an  example,  if  GREAT  I 
forecasts  assume  that  new  grain  terminals  will  be  constructed  in 
the  St.  Paul  District,  this  would  imply  higher  through  traffic  in 
the  future.  Since  the  existing  project  does  not  encompass  exam¬ 
ination  of  all  Upper  Mississippi  traffic  shifts,  we  have  had  to 
rely  on  the  other  GREAT  studies  to  provide  such  information  as 
new  utility  plants  and  terminals  located  north  of  the  Rock  Island 
District. 


(c)  Constraint 

Identification 
_ and  Analysis 

Once  the  commodity  forecasts  had  been  made,  A.  T.  Kearney 
began  the  process  of  identifying  potential  constraints  that  might 
reduce  future  traffic  below  forecasted  levels.  The  constraints 
addressed  in  this  study  include: 

1.  Lock  capacity. 

2.  Navigational  constraints. 

3.  Legal  constraints  on  commercial  development. 

4.  Terminal  capacity. 

5.  Fleeting  space. 

6.  Winter  navigation. 

7.  Conflicts  with  recreational  use. 


The  approach  involved  in  analyzing  each  of  these  potential 
constraint  areas  is  outlined  below. 

1.  Lock  capacity.  The  analysis  of  lock  capacity  was 
made  for  each  lock  under  alternative  commodity  scenarios  for  the 
years  1980,  1990,  and  2000. 

Several  steps  were  involved  in  the  lock  analysis. 

First,  the  total  tonnage  passing  each  lock  for  each  year  was 
determined.  This  tonnage  was  categorized  by  type  of  commodity 
and  direction  of  flow.  Second,  for  each  commodity  movement,  a 
specific  type  of  barge  lading,  tow  size,  and  tow  configuration 
was  specified.  Third,  shipper  and  carrier  interviews  were 
conducted  to  determine  the  factors  influencing  the  availability 
of  backhaul  transportation.  Fourth,  the  movement  of  loaded  tows 
was  adjusted  for  the  movement  of  empties.  Fifth,  a  specific  type 
of  lockage  was  specified  for  each  tow.  Sixth,  the  time  required 
to  lock  each  type  of  tow  at  each  lock  was  estimated.  Seventh, 
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the  total  time  available  for  locking  traffic  was  estimated  for 
each  season.  In  addition,  hours  of  locking  time  lost  due  to 
turnbacks  and  stalls  were  estimated.  Once  this  analysis  had  been 
completed,  the  locking  requirements  for  projected  1980  traffic 
was  compared  with  the  actual  locking  performance  for  each  lock 
in  1977. 


2.  Navigational  constraints.  Navigational 
that  presently  restrict  operations  of  carriers  and  shi 


constraints 
ppers  were 


identified  by  conducting  field  interviews  with  carriers  and 
shippers.  A.  T.  Kearney  field  interviews  conducted  for  the 
National  Waterways  Study  were  also  used  in  this  analysis.  The 


discussion  of  navigational  constraints  includes  problems  associated 
with  inadequate  channel  width  and  depth;  improperly  placed  or 
removed  navigational  aids;  and  bridges  with  inadequate  vertical 


and  horizontal  clearance. 


3 .  Legal  constraints  on  commercial  development. 
Problems  associated  with  the  commercial  development  of  the  river 
were  identified  by  reviewing  existing  literature  and  conducting  a 
limited  number  of  field  interviews. 


4.  Terminal  capacity.  The  demand  for  additional  ter¬ 
minal  shipping  or  receiving  capacity  is  a  function  of  the  in¬ 
crease  in  tonnage  expected  to  be  handled  at  ports  throughout  the 
Rock  Island  District.  The  projections  provided  by  Data  Resources 
supplied  information  on  expected  increases  in  originations 
and  terminations  for  24  commodity  groupings.  In  view  of  budget 
limitations,  it  was  determined  that  the  demand  for  terminal 
capacity  to  handle  increases  in  grain  (corn,  wheat,  and  soybeans) 
originations  and  coal  terminations  should  be  analyzed  in  some 
detail.  Since  grain  and  coal  accounted  for  the  largest  increases 
in  originations  and  terminations,  respectively,  it  was  felt  to  be 
appropriate  to  limit  the  analysis  to  these  commodity  groupings. 
The  analysis  was  based  on  interviews  with  grain  shippers  and 
utility  officials.  Additional  information  was  provided  by 
interviews  conducted  by  A.  T.  Kearney  for  the  National  Waterways 
Study  and  workpapers  from  prior  A.  T.  Kearney  studies  for  com¬ 
mercial  clients. 


5.  Fleeting  space.  Fleeting  areas  are  used  for  the 
temporary  storage  of  loaded  or  empty  barges.  Typically,  river 
terminals  can  handle  only  a  few  barges  at  a  time.  As  a  result, 
when  a  tow  drops  off  10  or  15  barges  at  a  time  for  a  particular 
terminal,  the  terminal  operator  will  hire  a  fleeting  operator  to 
place  one  or  two  of  these  barges  at  his  dock  and  store  the 
remainder  until  needed.  Inadequate  fleeting  space  might  restrict 
the  growth  of  traffic  in  the  Rock  Island  District  and  this 
potential  constraint  was  also  analyzed. 

The  analysis  of  fleeting  space  was  conducted  by 
interviewing  all  fleeting  operators  in  the  Rock  Island  District. 
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Factors  that  determine  whether  a  particular  stretch  of  the  river 
is  adequate  for  fleeting  were  identi  ied.  An  inventory  of  fleeting 
capacity  was  then  developed  for  each  of  12  river  segments  in  the 
Rock  Island  District.  The  estimated  supply  of  fleeting  space  was 
then  compared  to  the  projected  increase  in  terminations  and 
originations  for  each  of  these  12  rivev  segments.  Areas  where 
there  might  be  a  lack  of  adequate  fleet ing  space  in  the  future 
were  identified. 

6.  Winter  navigation.  Freezing  of  tne  Upper  Mississippi 
River  during  the  winter  months  effectively  brings  barge  transpor¬ 
tation  to  a  halt  for  much  of  the  GREAT  ' l  area.  The  constraint 
caused  by  this  freezing  was  not  examined  in  detail  because  tin  eco¬ 
nomic  analysis  of  year-round  navigation  on  the  Upper  Miss  issippi 
has  just  been  completed  for  the  Rock  Island  District  of  the  Corps. 
As  a  result,  comments  regarding  this  constraint  are  limited  to 
that  study. 

7.  Conflicts  with  recreational  ’se.  Potential  conflicts 
with  recreational  user’s  of  the  Upper  Mississippi  River  were  also 
analyzed.  This  analysis  was  based  on  interviews  with  carriers 

and  a  review  of  the  existing  literature  or.  projected  increases  in 
recreational  activity. 


(d)  Costs  of  Failing 
to  Address 
Constraints 


For  sore  of  the  potential  constraints  identified  above, 

A.  T.  Kearney  attempted  to  estimate  the  possible  costs  associated 
with  failing  to  provide  acceptable  solutions.  These  costs  might 
include  such  things  as  higher  transportation  charges  or  increased 
risk  of  spills  and  consequent  environmental  damage. 


(e)  Recommendations 
for  Possible 
Solutions 


For  each  of  the  potential  constraints,  possible  solutions 
were  developed.  Whenever  possible,  a  range  of  solutions  was 
discussed.  For  example,  the  possibility  of  increasing  lock 
capacity  in  the  short  term  by  instituting  alternative  locking 
procedures  and  making  modest  physical  changes  to  the  locks  was 
examined  in  some  detail.  Potential  solutions  were  developed  on 
the  basis  of  A.  T.  Kearney  analysis  of  traffic  flow  data  and 
field  interviews  with  commercial  firms  and  government  agencies. 
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BARGE  TRAFFIC  FORECASTS:  1979  to  2000 


This  section  outlines  the  method  of  approach  used  by  Data 
Resources  to  forecast  commodity  flows  for  the  GREAT  II  area  and 
presents  the  major  findings  from  this  analysis.  The  section  is 
divided  into  the  following  major  subsections: 

Background. 

General  forecasting  methodology. 

Agricultural  traffic. 


Fertilizer  traffic. 


Coal  traffic. 


Petroleum  traffic. 

Construction  materials  traffic. 
Other  commodities  traffic. 

Major  findings. 


The  background  subsection  discusses  the  historical  traffic 
data  base  used  by  Data  Resources,  while  the  subsection  on  general 
forecasting  methodology  provides  an  overview  of  the  DRI  models. 
The  subsections  on  various  commodity  groupings  discuss  the 
commodity-specific  forecasting  approach  and  findings. 


BACKGROUND 


An  examination  of  historical  Rock  Island  District  barge 
traffic,  based  on  the  Waterborne  Commerce  Statistics  data  pub¬ 
lished  by  the  Corps  of  Engineers  for  1969  to  1977,  revealed  that 
25  commodity  groups  encompassed  approximately  98%  of  total  dis¬ 
trict  traffic.  Table  II-l  contains  these  commodity  groups. 

They  form  the  basis  for  commodity  forecasting  of  Rock  Island 
District  barge  traffic.  Due  to  variations  in  reporting  proce¬ 
dures,  the  Waterborne  Commodity  Statistics  data  do  not  always 
agree  with  commodity  data  reported  by  individual  Corps  districts. 
Corps  district  reports  are  generally  based  on  lockmaster  informa¬ 
tion  on  commodities  moving  through  locks,  while  the  Waterborne 
Commerce  Statistics  data  are  reported  directly  to  the  Waterways 
Statistical  Center  in  New  Orleans  by  barge  carriers.  Data  Re¬ 
sources  has  relied  on  the  Waterborne  Commodity  Statistics  data 
in  its  forecasting  effort,  primarily  because  of  the  greater 
commodity  detail  (the  Corps  district  data  report  only  four 
commodity  groups:  grain,  coal,  petroleum,  and  other). 
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Table  II-l 


Commodity  Groups 

Commodity  Classification 

General  Commodity  Group _  for  Waterborne  Commerce 


Corn  0103 
Wheat  0107 
Soybeans  0111 
Coal  1121 
Sand,  Gravel,  and  Crushed  Rock  1442 
Phosphate  Rock  1471 
Rock  Salt  1491 
Other  Grain  Mill  Products  2049 
Vegetable  Oils  2091 
Chemicals  2819 
Nitrogenous  Chemical  Fertilizers  2871 
Phosphatic  Chemical  Fertilizers  2873 
Other  Fertilizers  2879 
Gasoline  2911 
Jet  Fuel  2912 
Kerosene  2913 
Distillate  Fuel  Oil  2914 
Residual  Fuel  Oil  2915 
Asphalt  2918 
Lubricants  2916 
Naphtha  2917 
Crude  Petroleum  1311 
Cement  3241 
Pig  Iron,  Coke,  and  Ingots  3300 
Other  Commodities 


Source:  Waterborne  Commerce  of  the  United  States. 


For  each  commodity  group,  waterborne  traffic  forecasts  were 
developed  for  a  number  of  traffic  classes.  Table  II-2  on  the 
following  page  contains  a  description  of  these  classes.  In 
addition,  originations  and  terminations  were  reported  by  the  12 
river  segments  (port  equivalents)  corresponding  to  the  pools 
created  by  the  Rock  Island  District  Dams  11  through  22.  Exhibits 
II-l  and  II-2  contain  a  listing  and  map  of  the  Upper  Mississippi 
port  equivalents. 


The  forecast  period  chosen  for  the  analysis  is  1979  to  2000. 
Many  changes  can  occur  over  such  a  period  of  time.  The  current 
study  and  its  limited  resources  cannot  address  all  the  issues 
that  could  possibly  affect  barge  traffic  in  the  future.  DRI  has 
focused  its  resources  on  examining  potential  effects  of  changing 
energy  requirements  by  the  Upper  Mississippi  River  states. 
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Table  I 1-2 

Waterborne  Traffic  Definitions 

Class 

Def inition 

Total 

All  originating,  terminating,  within,  or 
through  traffic. 

Within 

Originates  and  terminates  in  a  defined  water¬ 
way  segment. 

Inbound 

Originates  outside  and  terminates  in  a 
segment . 

Outbound 

Originates  inside  and  terminates  outside  a 
segment . 

Upbound 

Moving  through,  within,  inbound,  or  outbound 
in  an  upstream  direction. 

Downbound 

Moving  through,  within,  inbound,  or  outbound 
in  a  downstream  direction. 

Port  Equivalent 
(PE) (1) 

For  locked  rivers,  normally  a  dam  and  its 
pool . 

For  unlocked  rivers,  a  defined  stretch  of 
river. 


1975  -  approximately  250  PEs  were  defined  for 
inland  waterways. 

Note:  (1)  See  listing  and  map  of  Rock  Island  port  equivalents. 

Source:  Waterborne  Commerce  of  the  United  States. 

In  particular,  coal  and  petroleum  products  are  forecast  for  a 
number  of  alternative  scenarios.  Other  commodity  groups  certainly 
may  experience  shifts  away  from  baseline  conditions;  however, 
only  general  discussions  of  these  potential  shifts  were  feasible, 
given  existing  time  and  budget  constraints. 


Exhibits  II-3  and  1 1  —  4  list  the  historical  Rock  Island 
District  barge  traffic  by  forecasted  commodity  groups  and  by 
concept.  The  forecasted  commodities  represent  approximately  98% 
of  total  movements  within  the  district.  Certain  commodity  flows 
representing  small  or  erratic  shipments  such  as  limestone,  clay 
products,  and  textiles  are  not  forecasted  in  this  study.  Since 
their  inclusion  would  not  affect  the  analysis  substantially  (their 
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forecasted  values  would  have  fallen  within  the  standard  errors  of 
the  existing  forecasts),  DRI  decided  to  exclude  these  flows  from 
the  final  analysis. 


Historically,  Rock  Island  District  barge  traffic  has  grown 
at  an  average  annual  rate  from  1969  to  1977  of  4%.  Increases  in 
outbound  and  through  traffic  were  responsible  for  total  traffic 
growth,  with  agricultural  shipments  via  water  from  Iowa  the 
major  commodity  growth  area.  Overall,  Rock  Island  District 
traffic  is  concentrated  in  three  major  areas:  grains,  petroleum 
products,  and  coal. 


GENERAL  FORECASTING 
METHODOLOGY 


Data  Resources,  Inc.  adopted  the  following  general  procedures 
in  developing  forecasts  of  Rock  Island  District  barge  traffic: 

1.  Develop  a  barge  traffic  forecasting  model  for  the 
whole  Upper  Mississippi  River  in  each  major  commodity  class. 

2.  Use  DRI  industry  models  to  forecast  the  major 
explanatory  variables  for  the  barge  traffic  models. 

3.  Develop  a  forecasting  model  for  barge  originating, 
terminating,  and  through  traffic  for  the  Rock  Island  District  by 
commodity  class. 

4.  Project  baseline  Rock  Island  District  barge  traffic, 
total  and  by  concept,  to  the  year  2000. 

5.  Allocate  projected  traffic  flows  to  individual  port 
equivalents  on  basis  of  historical  shares  and  trends. 

6.  Perform  alternative  scenario  analysis  for  commodity 
classes,  such  as  coal  and  petroleum  products. 


Figure  II-l  summarizes  the  DRI  procedure  for  forecasting 
Rock  Island  District  barge  traffic.  All  DRI  industry  and 
transportation  model  forecasts  are  consistent  with  the  Macro 
Model  projections  for  the  U.S.  economy.  For  example,  a  macro- 
economic  simulation  translates  into  industry  production  and  ship¬ 
ment  implications,  which,  in  turn,  have  certain  transportation 
requirements  for  raw  materials  and  finished  products. 
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Rock  Island  District 

Barge  Traffic  Forecasting  Procedure  -  Model  Flowchart 


Source:  DRI  Transportat ion  Service. 


The  national  transportation  demands  by  commodity  further 
imply  reg ion-to-reg ion  traffic  flows.  Export  corn  moving  via 
rail  and  barge  from  Illinois  to  the  Gulf  would  be  a  typical 
movement.  The  Rock  Island  District  waterborne  corn  flows  for 
export  represent  a  subset  of  the  total  grain  export  transporta 
tion  demands. 
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Finally,  terminal  location  within  a  district  determines 
actual  shipping  or  receiving  points  for  regional  transportat ion 
flows.  Expansion  plans  for  water-served  ports  or  terminals 
determine  changes  in  outbound  or  inbound  flows,  as  do  changes  in 
regional  economic  activity. 


The  following  subsections  describe  each  part  of  the  general 
forecasting  procedure. 

4 

* 

(a)  -tearge  Traffic 

In  order  to  forecast  total  Upper  Mississippi  River  or  Rock 
Island  District  barge  traffic,  a  forecasting  model  for  each 
commodity  group  had  to  be  developed.  The  following  general 
forecasting  equation  was  used: 

Vi]  =  f<TAi,  Ti,  Ri, 
where  V^j  =  Traffic  volume 

I A ^  =  Industrial  act 
commodity  i 

T^  =  U.S.  foreign  trade  activity  in  commodity  i 
(when  relevant) 

R^  =  Regional  activity  measures  for  commodity  i 

Pj-j  =  Modal  competition  factors  (relative  prices,  etc.) 

X  ^ i  =  Other  factors  (weather,  strikes,  etc.). 

Historical  (1964  to  1977)  barge  traffic  data  on  commodity 
flows  in  and  out  of  the  Upper  Mississippi  River  were  obtained 
from  the  Corps  of  Engineers.  Alternative  modal  price  and  traffic 
data  were  available  from  the  DR I  Transportation  Service  data 
banks.  Regional  activity  measures  and  foreign  trade  data  were 
developed  in  cooperation  with  the  DR I  industry  services  (Agri¬ 
culture,  Fertilizer,  Coal,  Petroleum,  Chemicals,  Forest  Products, 
Steel,  and  others). 


Using  econometric  estimation  procedures,  a  forecasting 
equation  was  developed  for  Upper  Mississippi  River  barge  traffic 
for  all  25  commodity  groups  listed  in  Table  I  I  —  1 .  Although  the 
equations  included  different  explanatory  variables,  all  equations 
related  historical  patterns  of  economic  growth  and,  where  likely, 
alternative  mode  competition  to  barge  traffic  over  time.  The 


p  i  j  •  x  i  i  ) 

by  commodity  i  on  mode  j 
iv i ty/sectoral  demands  for 
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result  is  a  methodology  that  estimated  traffic  through  the  year 
2000  based  on  new  forecasts  of  regional  and  other  modal  activity 
for  a  particular  Rock  Island  District  barge  flow.  In  most  cases, 
total  Upper  Mississippi  River  barge  traffic  was  forecast  based  on 
both  historical  traffic  shares  between  total  Upper  Mississippi 
River  and  Rock  Island  District  traffic  and  projected  share  changes 
in  the  future. 


(b)  DRI  Industry 

Model  Forecasts 


Once  the  forecasting  models  for  Upper  Mississippi  River  barge 
traffic  were  completed,  projections  of  the  explanatory  variables 
(such  as  coal  demands  in  the  East  North  Central  census  region, 
exports  of  corn,  gasoline  demand  in  the  Upper  Mississippi  River 
states,  and  new  construction  activity  adjacent  to  the  Rock  Island 
District)  had  to  be  developed.  In  general,  DRI  chose  explanatory 
variables  that  both  replicate  historical  traffic  variation  and 
are  forecasted  by  one  of  the  DRI  industry  services.  Table  II-3 
shows  how  the  Rock  Island  barge  traffic  commodity  groups  were  re¬ 
lated  to  the  DRI  models  used  in  forecasting  explanatory  variables. 

Table  1 1 - 3 

DRI  Industry  Models  and  Barge  Traffic  Forecasts 

DRI  Model  _ Rock  Island  Barge  Traffic  Group _ 

Agriculture  Grains,  Grain  Mill  Products,  Agricultural  and 

Food  Products 

Fertilizer  Phosphate  Rock,  Fertilizer  Materials,  etc. 

Coal  Bituminous  Coal 


Energy  Petroleum  Products 

Chemical  Basic  Chemicals,  etc. 


Macro/Regional  Construction  Aggregates  (sand,  gravel,  cement) 

Steel  Steel  Products  and  Raw  Materials 

Transportation  Salt,  Other  Modes  Traffic  (pipeline,  rail) 

Source:  DRI  Transportation  Service. 

DRI  used  the  latest  IJ.S.  Macro  Model  long-term  (to  year 
2003)  solution  as  the  basic  u.S.  economy  simulation.  The  cor¬ 
responding  long-term  simulation  for  each  industry  model  provides 
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the  forecasts  of  explanatory  variables  for  the  commodity-specific 
Upper  Mississippi  barge  traffic  models.  The  assumptions  surround- 
each  industry  model  forecast  and  the  implications  for  transporta¬ 
tion  are  discussed  in  detail  under  each  major  commodity  heading. 


(c)  Rock  Island 

District  Barge 
Traffic  Model 


The  preceding  paragraphs  discuss  the  process  for  projecting 
total  Upper  Mississippi  River  traffic  by  commodity.  Forecasts 
that  identified  within  district,  inbound,  outbound,  and  through 
traffic  for  the  Rock  Island  District  were  also  developed.  In 
addition,  specific  origins  and  destinations  by  commodity  within 
the  Rock  Island  District  had  to  be  identified. 


Us  ing 

port  equiva 
District,  h 
shares  were 
were  used, 
over  time, 
preserved  1 
shares,  the 
shares  occu 
used. 


the  1969  to  1977  Waterborne  Commodity  Statistics  for 
lent  origins  and  destinations  within  the  Rock  Island 
istorical  trends  in  intradistrict  and  through  traffic 
used  to  project  forecasted  shares.  Three  procedures 
For  traffic  shares  that  have  changed  consistently 
the  level  and  rate  of  movement  in  the  share  was 
n  the  future.  For  constant  or  near  constant  traffic 
1977  level  was  used.  Finally,  if  recent  changes  in 
rred,  then  an  average  of  the  most  recent  changes  was 


Thus,  historical  traffic  shares  by  concept  (within,  inbound, 
outbound,  through)  and  by  port  equivalents  within  the  Rock  Island 
District  were  translated  into  equations  that  converted  total 
Upper  Mississippi  barge  traffic  forecasts  by  commodity  into 
estimated  district  activity. 


(d)  Rock  Island 
Traf  f ic 
Forecas  ts 


Using  the  Rock  Island  District  barge  traffic  model  district 
origin  and  destination  forecasting  model,  and  the  DRI  industry 
model  forecasts,  projections  of  barge  traffic  to  the  year  2000 
were  developed  for  the  baseline  scenario.  A  number  of  alter¬ 
native  scenarios  are  evaluated  for  the  major  Rock  Island  barge 
commodity  classes:  coal,  petroleum,  and  grains.  Emphasis  in 
the  alternative  forecasts  is  on  regional  industry  shifts  or 
changes  in  competitive  modes.  These  forecasts  and  alternative 
scenarios  are  discussed  in  detail  below.  Exhibit  1 1  —  5  presents 
Rock  Island  District  traffic  forecasts  by  concept  and  commodity 
for  the  baseline  scenario. 
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AGRICULTURAL 

TRAFFIC 


Agricultural  traffic  includes  grains  (corn,  wheat,  and  soy¬ 
beans)  as  well  as  grain  products.  Grains  and  grain  products  will 
be  discussed  separately. 


(a)  Grains 

Background  material,  forecasting  approach,  and  forecasts  are 
discussed  below: 

1.  Background ■  The  inland  waterway  role  in  the  grain 
distribution  system  is  overwhelmingly  to  carry  grain  to  points 
of  export.  In  1977,  98%  of  Mississippi  River  corn  and  soybean 
barge  traffic  was  destined  for  points  at  Baton  Rouge  or  below. 

For  wheat,  the  Gulf  share  was  only  85%,  with  much  of  the  remainder 
going  to  domestic  mills  on  the  Tennessee  River,  a  stable,  satu¬ 
rated  market.  The  major  river  shipping  areas  differ  for  each 
grain.  Corn,  for  example,  is  originated  predominantly  by  termi¬ 
nals  located  on  the  Illinois  and  Upper  Mississippi  rivers  with  a 
growing  market  share  coming  from  the  Lower  Ohio  River.  While 
these  same  rivers  play  a  key  role  in  soybean  shipments,  the  Lower 
Mississippi  River,  the  Mid  Mississippi  River  (between  the  mouth 
of  the  Illinois  River  and  Cairo),  and  the  Gulf  area  account  for  a 
large,  growing  market  share  for  this  product.  The  Upper 
Mississippi  River  generates  almost  half  of  all  Mississippi  River 
system  wheat  traffic  (more  in  a  strong  export  year),  with  most 
of  the  remainder  coming  from  the  Lower  Mississippi,  Illinois, 
and  Missouri  rivers. 

The  Rock  Island  grain  traffic  includes  through  and  out¬ 
bound  traffic.  Outbound  traffic  is  dominated  by  corn  and  soy¬ 
beans.  These  shipments  come  to  the  river  by  rail  and  truck  from 
many  origins  located  typically  west  of  the  river.  In  order  for 
grain  companies  to  originate  corn  for  shipment  to  the  Gulf  by 
barge,  they  must  pay  a  higher  price  to  local  elevators  and 
farmers  than  the  price  that  processors,  feedlots,  or  rail 
shippers  are  willing  to  pay.  Grain  companies  can  pay  these 
higher  prices  often  due  to  the  relatively  low  cost  of  shipping 
by  barge.  Shipment  of  corn  to  distant  domestic  markets  from 
the  traditional  originating  area  of  the  river  is  not  common.  As 
the  cost  of  shipping  to  river  terminals  increases,  alternative 
shipment  channels  become  more  attractive;  the  higher  rail  or 
truck  gathering  costs  to  river  terminals  more  than  offset  barge 
linehaul  rate  advantages.  Far  enough  west  of  the  river, 
direct  rail  export  via  Pacific  Coast  ports  becomes  advantageous. 
Shipments  of  soybeans  by  barge  face  a  similar  competitive  environ¬ 
ment,  except  processors  (crushers)  are  a  more  significant  market, 
while  direct  feeding  is  not  important.  Through  traffic  in  the 
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Rock  Island  District  consists  of  a  significant  volume  of  wheat, 
in  addition  to  corn  and  soybeans.  While  corn  traffic  from 
shipping  points  in  Minnesota  faces  the  same  competitive  factors 
as  the  outbound  traffic  described  above,  it  also  competes  with 
direct  export  shipments  from  grain  terminals  located  at  Duluth 
and  Superior. 

Because  of  these  traffic  patterns,  the  Upper  Mississippi 
River,  including  the  Rock  Island  District,  is  sensitive  to  the  mix 
and  level  of  grain  exports.  A  strong  export  market  for  wheat 
and,  to  a  lesser  extent,  corn  encourages  movement  out  of  this 
area.  All  other  things  equal,  shorter  hauls  and  better  equipment 
utilization  are  possible  for  soybean  traffic  originating  in  other 
growing  areas. 

The  nature  of  modal  competition  for  grain  is  complex. 

The  complexity  is  enhanced  by  the  fact  that  railroad  rates  for  a 
particular  shipment  are  fixed  at  any  point  in  time,  while  barge 
spot  rates  fluctuate,  reflecting  changes  in  product  demand  and 
equipment  supply.  During  the  course  of  a  year,  the  barge  rate  to 
New  Orleans  may  fluctuate  by  a  factor  of  three  or  four. 

The  nature  of  competition  between  rail  and  barge  re¬ 
flects  the  relative  pricing  flexibility  of  the  two  modes.  While 
a  large  portion  of  the  barge  fleet  is  not  for  hire  or  under 
long-term  contract,  a  significant  portion  of  the  fleet  is  avail¬ 
able  to  handle  spot  traffic.  Spot  rates  fluctuate  dramatically. 
When  the  export  market  is  soft,  spot  barge  rates  fall  until  all 
barges  are  occupied.  When  demand  rises,  rates  on  the  spot  market 
increase  to  a  point  where  excess  demand  is  reduced.  Market 
tightness  in  railcars,  on  the  other  hand,  is  reflected  in  car 
shortages  or  surpluses;  rates  are  fixed  at  any  point  in  time. 

Because  of  this  pricing  environment,  rail  traffic  ex¬ 
hibits  more  variability  as  grain  exports  fluctuate  than  do  barge 
loadings,  which  have  tended  to  increase  continuously  with  the 
trend  in  exports  over  the  last  two  decades  (see  Figure  II-2). 

In  years  of  tremendous  export  growth,  railroad  grain  traffic 
normally  increases  significantly,  while  barge  loading  shows  more 
restrained  growth.  Then,  as  the  covered  barge  fleet  gradually 
increases  with  additional  barge  construction,  barge  traffic 
continues  to  grow  even  in  those  years  when  a  grain  export  boom 
has  been  followed  by  a  bust.  Thus,  following  a  strong  export 
year,  barge  traffic  tends  to  remain  firm  or  grow  while  rail 
traffic  typically  fails  to  hold  its  peak  market  share. 
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Figure  1 1  —  2 

Total  Exports,  Rail  Shipments,  and 
Barge  Shipments  of  Corn,  Wheat,  and  Soybeans 
(Millions  of  Tons) 


so  >2  m  ««  tt  t  o  .*2  ’>  '*  r • 


Source:  DRI  Transportation  Service. 

2.  Approach.  The  forecasting  approach  for  Rock  Island 
District  barge  traffic  is  a  three-step  process.  First,  the  ex¬ 
port  market  for  corn,  wheat,  and  soybeans  is  projected  by  the 
Data  Resources,  Inc.  Agriculture  Service.  Within  the  DRI  Agri¬ 
culture  Model,  future  U.S.  production,  acreage,  exports,  and 
domestic  disappearance  (among  other  measures)  for  each  major 
grain  and  oilseed  are  determined  by  expected  world  production 
and  demand  in  conjunction  with  behavioral  relationships  repre¬ 
senting  U.S.  consumption  and  production  activity.  All  key 
interactions  in  production  and  use  are  internal  to  the  forecast 
process . 


Second,  the  barge  share  of  the  export  market  is  pro¬ 
jected  based  on  the  adjustment  of  barge  fleet  size  to  increasing 
export  demand.  Historically,  this  share  has  tended  to  adjust 
toward  a  50%  share  of  the  export  market.  In  the  long  run,  the 
barge  share  will  rise  if  barge  costs  (plus  access  charges)  in¬ 
crease  more  slowly  than  rail  rates. 

The  DRI  Transportat ion  Service  barge  and  rail  cost 
models  were  used  to  identify  the  expected  future  course  of  rela¬ 
tive  modal  costs.  The  rail  cost  model,  which  takes  as  inputs 
the  projected  inflation  for  approximately  20  key  railroad  cost 
components  (including  fuel,  labor,  and  materials),  indicated  that 
railroad  operating  costs  will  increase  at  an  average  annual  rate 
of  9.0%  over  the  study  forecast  horizon.  Translation  of  this 
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cost  growth  to  a  rate  measure  requires  the  analyst  to  make 
assumptions  about  railroad  pricing  policy  during  the  final  two 
decades  of  the  century.  Over  the  last  12  years,  railroad  freight 
rates  as  measured  by  general  freight  rate  increases  have  averaged 
only  80%  of  operating  cost  increases.  During  the  period  1960  to 
1967,  the  industry  asked  for  negligible  rate  increases  in  spite 
of  steadily  rising  costs.  If  the  unit  train  coal  rate  escalation 
clauses  currently  being  written  by  western  railroads  are  any 
guide,  we  may  expect  the  railroads  to  seek  future  rate  increases 
between  80%  to  100%  of  operating  cost  increases  or  between  7.2% 
and  9%  per  year.  Rate  increases  coupled  with  expected  increases 
in  private  fleet  costs  imply  an  average  annual  inflation  in  rail 
grain  shipping  costs  of  between  7.9%  and  8.9%. 

The  DRI  barge  cost  model  estimates  changes  in  the  annual 
costs  (including  equipment  ownership)  of  any  specified  fleet  of 
barges  and  towboats  based  on  projected  inflation  of  key  purchased 
inputs  to  waterway  operations  including  fuel,  labor,  equipment, 
crew  subsistence,  etc.  The  average  annual  increase  in  fleet 
ownership  and  operating  costs  from  1979  to  2003  was  estimated  to 
be  between  7.7%  and  8.1%,  right  in  the  middle  of  the  range  of 
expected  rail  increases. 

The  projections  in  this  study  reflect  this  relative 
consistency  in  the  relationship  of  rail  rates  and  barge  costs 
over  the  forecast  horizon.  Several  factors  could  affect  this 
assumption.  For  example,  congestion  on  the  inland  waterway  sys¬ 
tem  (either  in  the  Rock  Island  District  or  below)  could  increase 
barge  operating  costs  for  this  area.  The  purpose  of  this  study 
is  to  identify  such  constraints  with  the  Rock  Island  District. 
Congestion  at  facilities  below  the  district  are  outside  the  scope 
of  the  GREAT  II  study. 

Similarly,  imposition  of  a  higher  waterway  user  fee 
than  the  fee  that  has  thus  far  been  legislated  could  lead  to  sig¬ 
nificant  diversion  of  grain  from  the  river  system.  For  example, 
a  two-year-old  Department  of  Transportation  study  of  waterway 
user  charges  suggests  that  the  establishment  of  fuel  taxes  to 
recover  100%  of  government  operations  and  maintenance  costs  on 
the  inland  waterway  system  (a  s ign i f i can tly  higher  portion  than 
in  the  current  legislation)  could  divert  up  to  10%  or  20%  of 
river  grain  traffic,  particularly  for  the  long-haul  shipping 
areas  such  as  Minneapol is-St.  Paul. 

Many  industry  analysts  feel  that  the  railroad  industry 
response  to  a  permanent  increase  in  barge  costs  would  be  to  raise 
rates  by  a  comparable  amount.  This  would  reflect  a  profit-oriented 
rather  than  a  traffic-oriented  strategy.  Such  a  profit  strategy 
is  encouraged  by  the  major  capital  requirements  faced  by  the  rail 
industry  as  the  nation  enters  an  era  of  greater  coal  dependence. 
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The  third  and  final  step  in  the  Rock  Island  District 
grain  forecast  is  the  allocation  of  barge  grain  traffic  to  Upper 
Mississippi  River  and  Rock  Island  District  origins.  Several 
attempts  to  relate  the  market  share  of  that  area  with  grain 
production  in  adjacent  states  failed  due  to  lack  of  significant 
correlation.  An  examination  of  annual  Upper  Mississippi  market 
shares  of  total  barge  traffic  for  each  grain  indicated  significant 
fluctuations  but  no  clear  trends.  The  possibility  of  a  market 
share  loss  to  origins  on  the  Ohio  and  Lower  Mississippi  rivers 
was  explored  and  then  rejected  when  preliminary  data  for  1978  to 
1979  did  not  support  such  a  suggestion.  A  fixed  market  share  for 
the  Rock  Island  District  was  assumed  in  each  instance. 

3.  Forecasts.  U.S.  grain  exports  grew  at  an  average 
annual  rate  of  9%  to  12%  during  the  1960s  and  1970s  depending  on 
the  particular  interval  chosen,  reflecting  a  13%  to  17%  annual 
growth  in  corn  and  a  9%  to  11%  annual  increase  for  wheat  and 
soybeans.  During  that  same  period,  barge  grain  traffic  grew  at 
similar  rates.  Data  Resources  sees  continued  growth  in  grain 
exports  over  the  next  two  decades,  but  at  slower  rates  of  increase. 
The  3%  to  4%  annual  growth  rate  currently  anticipated  for  export 
grain  is  only  a  third  of  the  growth  rate  for  the  last  10  to  15 
years,  yet  it  will  still  represent  more  than  a  doubling  of  the 
all-time  record  export  performance  of  1978  by  the  year  2000.  As 
in  the  past,  the  growth  in  grain  exports  to  the  end  of  the  century 
is  expected  to  be  led  by  corn. 

Given  the  slowing  growth  of  grain  exports,  the  growth 
of  grain  shipments  by  barge  will  also  moderate  over  the  forecast 
horizon.  Total  grain  shipments  by  barge  are  expected  to  grow  at 
a  3.4%  annual  rate  from  1978  to  2001,  led  by  corn  exports  which 
grow  at  4%  per  year,  wheat  at  3.4%,  soybeans  at  a  lower  2.6%. 

Rock  Island  District  grain  traffic  is  expected  to  grow  slightly 
faster  than  total  inland  waterway  grain  traffic  because  of  its 
relatively  heavy  mix  of  corn  and  wheat.  In  2001,  corn  will 
continue  to  be  the  dominant  commodity  in  the  Rock  Island  District, 
accounting  for  16.7  million  tons.  Wheat  and  soybean  tonnages 
will  be  4.3  and  3.8  million  tons  respectively.  At  24.8  million 
tons,  total  barge  grain  traffic  will  roughly  double  over  the  22- 
year  forecast.  The  previous  doubling  from  6  to  12  million  tons 
required  only  9  years  from  1969  to  1978. 


(b)  Grain  Mill 
Products 


1.  Background .  As  in  the  case  of  grains,  shipments 
of  grain  mill  products  (CCWC  Code  2049)  by  barge  are  heavily 
oriented  toward  the  export  market,  with  over  90%  of  shipments 
destined  for  export  at  Lower  Mississippi  River  and  Gulf  ports. 
This  product  group,  which  consists  primarily  of  soybean  meal  and 
lesser  quantities  of  other  dry  milling  products,  has  been  one  of 
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the  fastest  growing  commodities  over  the  past  decade,  increasing 
300%  between  1969  and  1977  (15.6%  average  annual  growth),  in 
spite  of  an  actual  decline  in  1977.  This  remarkable  growth  has 
occurred  in  a  period  during  which  exports  have  grown  only  5.7% 
per  year.  The  reconc ilat ion  of  these  apparently  conflicting 
trends  is  the  fact  that  the  share  of  exports  moving  by  barge 
through  Lower  Mississippi  River  and  Gulf  ports  has  risen  dra¬ 
matically  over  the  period,  while  Atlantic  and  Gulf  Coast  exports 
have  declined  absolutely  as  well  as  relatively. 

Rock  Island  District  barge  soybean  meal  traffic  in¬ 
creased  an  astounding  1,200%  over  the  1969  to  1977  time  frame, 
an  average  annual  growth  rate  of  42.8%.  The  high  rate  of  increase 
is  due  in  large  part  to  the  small  base  year  tonnage.  The  Upper 
Mississippi  River  barge  share  of  total  exports  rose  from  1.7%  in 
1969  to  almost  14%  in  1977. 

2.  Forecasts.  DRI  expects  exports  of  grain  mill 
products  to  grow  over  the  next  two  decades  at  a  rate  slightly 
below  historical  levels,  namely  4.5%  per  year  for  the  period  1977 
to  2001.  Barge  traffic  will  also  continue  to  grow,  but  only  mar¬ 
ginally  faster  than  exports,  if  only  because  the  current  market 
share  of  75%  to  80%  will  be  hard  to  increase.  The  Upper 
Mississippi  River  and  the  Rock  Island  District  will  continue  to 
obtain  a  larger  market  share  of  total  barge  grain  mill  traffic, 
but  at  a  lesser  rate  than  the  last  10  years.  Over  the  1978  to 
2001  time  frame,  DRI  expects  total  Rock  Island  District  grain 
mill  product  traffic  to  grow  at  just  over  6%  per  year,  increasing 
its  export  market  share  of  the  river  segment  from  14%  to  25%. 


FERTILIZER  TRAFFIC 

Fertilizer  traffic  in  the  Rock  Island  District  consists 
primarily  of  nitrogen  and  phosphate  fertilizers.  This  subsection 
contains  discussions  of  background  material,  forecasting  approach, 
and  traffic  forecasts. 


Background 


Barge  chemicals  traffic  in  the  Rock  Island  District  consists 
almost  entirely  of  the  movement  of  fertilizers  into  the  Upper 
Mississippi  basin. 


Fertilizer  materials  travel'  long  distances  from  the  origin 
of  raw  materials  to  the  final  consuming  area.  The  great  majority 
of  phosphates  are  mined  in  Florida,  while  New  Mexico  and 
Saskatchewan  are  responsible  for  most  potash  production.  Nitro¬ 
genous  fertilizers  typically  originate  in  Louisiana  or  the  South¬ 
west,  but  the  geographic  distinction  is  not  nearly  as  pronounced 
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as  it  is  in  the  case  of  phosphates  and  potash.  The  Midwest 
(defined  as  Illinois,  Iowa,  Missouri,  Indiana,  Minnesota,  Ohio, 
Michigan,  and  Wisconsin)  consume  one-third  of  the  fertilizer 
products.  These  origin/destination  patterns  result  in  commodity 
flows  that  move  by  cheap  bulk  transportation.  Rail,  water,  and 
pipeline  handle  practically  all  of  the  long-distance  movements 
of  fertilizer. 


Forecasting  barge  activity  in  fertilizers  is  difficult. 

First,  the  traffic  includes  three  major  nutrients  (phosphatic 
chemical  fertilizers,  nitrogenous  chemical  fertilizers,  and 
potassic  chemical  fertilizers),  two  miscellaneous  mixtures  (fer¬ 
tilizers  and  fertilizer  materials,  n.e.c.),  and  two  major  raw 
material  categories  (phosphate  rock  and  basic  chemicals,  n.e.c.). 
Second,  one  of  the  commodity  codes  (basic  chemicals,  n.e.c.) 
includes  anhydrous  ammonia  in  addition  to  a  large  variety  of 
other  chemicals  unrelated  to  fertilizer  production.  A  flow-by¬ 
flow,  facility-by-facility  analysis  was  required  to  establish 
that,  for  the  Rock  Island  District,  this  commodity  is  nearly  all 
ammonia.  However,  there  is  some  controversy  over  whether  all 
ammonia  or  just  the  ammonia  destined  for  further  processing  is  so 
categorized,  with  ammonia  destined  for  direct  application  being 
coded  as  nitrogenous  chemical  fertilizers.  Third,  each  of  the 
fertilizer  commodity  groups  in  turn  includes  a  number  of  different 
forms  of  product,  each  with  its  own  nutrient  concentration  and 
shipping  characteristics. 


The  forecast  is  made  even  more  complex  by  the  fact  that 
shipments  may  occur  at  varying  points  in  the  production  process, 
as  transportation  and  raw  material  costs  change.  Thus,  nitrogen 
may  enter  the  Rock  Island  District  in  a  number  of  forms  and  on 
several  alternative  modes.  First,  natural  gas  may  be  piped  into 
the  region  for  the  purpose  of  being  processed  into  ammonia  in  the 
vicinity  of  consuming  sites.  Second,  ammonia  may  be  produced  or 
imported  at  the  Gulf  and  shipped  north  by  barge,  pipeline,  or 
rail.  Third,  the  further  processing  to  other  nitrogenous  forms 
(urea,  ammonium  nitrate,  and  nitrogen  solutions)  may  occur  at 
the  Gulf  with  rail  or  barge  shipment  north  under  a  different 
commodity  designation  -  "nitrogenous  chemical  fertilizers"  as 
opposed  to  "basic  chemicals".  Finally,  the  nitrogen  materials 
might  be  combined  with  phosphatic  material  from  Florida  at  the 
Gulf  and  shipped  by  rail  or  barge  as  monammonium  or  diammonium 
phosphate  yet  another  commodity  classification.  All  four  of 
these  production  and  distribution  strategies  exist  side-by-side 
in  the  Upper  Mississippi  River  basin,  with  one  riverfront  opera¬ 
tion  receiving  pipeline  ammonia  at  the  front  door  and  barge 
ammonia  at  the  back  door. 
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The  forecasting  approach  for  fertilizer  chemicals  involved  a 
three-step  process.  First,  the  DRI  Agriculture  Service  Model  was 
used  to  estimate  national  and  regional  grain  production  and 
acreage  for  each  ma^or  grain.  These  forecasts  were  generated  in 
the  same  model  solution  as  the  grain  and  grain  mill  product  export 
projections,  guaranteeing  internal  consistency  between  the  results. 
The  DRI  Fertilizer  Model,  which  is  a  submodel  of  the  Agriculture 
Model,  also  provided  consistent  growth  rates  for  nutrient  appli¬ 
cation. 


Second,  econometric  models  of  acreage  by  crop  were  developed 
for  Iowa,  Minnesota,  and  Wisconsin.  Illinois  and  Missouri,  which 
also  border  the  Rock  Island  District,  were  excluded  because  the 
larger  share  of  their  nutrient  arrives  via  other  river  segments 
or  other  modes.  The  acreage  for  each  crop  was  then  converted 
into  regional  requirements  for  each  nutrient  based  on  historical 
usage  in  the  region  and  the  growth  rates  in  usage  (amount  per 
acre  and  extent  of  application)  projected  by  the  DRI  Fertilizer 
Model . 


Third,  growth  rates  in  nutrient  requ i rements  were  applied  to 
base  year  traffic  levels  to  determine  future  levels  of  barge 
traffic.  The  implicit  assumption  here  is  that  nutrient  will 
enter  the  system  in  the  future  in  roughly  the  same  mix  and  manner 
as  in  the  base  year  (1977).  Barge  fertilizer  flows  into  the  Rock 
Island  District  have  fluctuated  significantly  in  the  past  decade 
both  in  level  and  mix,  making  clear  distinction  of  trends  in 
particular  subgroups  difficult.  There  is  some  possibility,  for 
example,  that  nitrogen  transportation  in  the  form  of  urea  has 
been  increasing  relative  to  ammonia  movement.  Although  urea  is 
less  concentrated  that  ammonia,  implying  greater  shipment  weight 
per  ton  of  nutrient,  the  barge  equipment  required  is  considerably 
less  expensive.  Whether  this  apparent  trend  will  continue  depends 
on  a  number  of  factors  including  preferred  form  of  application 
(direct  application  ammonia  must  obviously  be  shipped  as  ammonia) 
and  source  of  the  nutrient  (industry  source  indicates  that  dis¬ 
tribution  economics  encourages  barge  shipment  when  the  material 
arrives  by  ship  at  Raton  Rouge).  Because  both  the  solution  to 
this  complex  production  and  distribution  problem  would  constitute 
a  large  study  in  itself  and  alternative  futures  for  industry 
direction  entail  many  countervailing  impacts,  the  conservative 
approach  of  fixing  base  year  distribution  patterns  was  adopted. 

It  should  be  noted  that  when  the  simplification  leads  to  commodity 
misclassif ication,  as  opposed  to  modal  misal locat ion,  the  impact 
on  system  requirements  and  results  is  minimal. 
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(c)  Forecasts 


Fertilizer  nutrient  demand  in  the  Upper  Mississippi  River 
basin  is  projected  to  grow  at  an  annual  average  of  2.3%  for 
nitrogen,  2.5%  for  phosphorous,  and  2.0%  for  potassium.  Because 
it  was  assumed  that  the  basic  logistics  pattern  would  remain 
constant,  upbound  barge  traffic  in  the  nitrogenous  commodities 
(basic  chemicals,  n.e.c.;  and  nitrogenous  chemical  fertilizer)  is 
projected  to  grow  also  at  that  rate,  increasing  by  a  factor  of 
72%  between  1977  and  2001.  Total  ammonia  traffic  is  expected  to 
increase  somewhat  less  rapidly,  because  a  portion  of  the  total 
ammonia  traffic  in  the  Rock  Island  District  involves  localized 
shipments. 


Phosphatic  chemical  fertilizers  and  phosphate  rock  shipments 
into  the  district  are  expected  to  increase  78%  over  the  forecast 
period.  The  modest  differential  in  growth  between  the  two 
nutrients  reflects  the  fact  that  different  amounts  of  each  are 
used  for  each  crop  type.  For  example,  soybeans  are  a  nitrogen¬ 
fixing  crop  and  require  very  little  application  of  that  nutrient. 


Fertilizers  and  fertilizer  materials,  n.e.c.  are  projected 
tc  increase  at  a  weighted  average  growth  rate  of  phosphorous  and 
nitrogen  demand,  because  that  commodity  group  is  comprised  of  the 
ammonium  phosphate  compounds,  which  satisfy  requirements  for  both 
nutrients.  Because  the  barge  potassium  movements  in  the  district 
are  both  small  and  oriented  to  nutrient  demand  outside  the  Rock 
Island  District,  the  basic  forecasting  methodology  was  not  applied 
to  these  shipments.  Instead,  these  shipments  have  been  included 
in  the  "all  other  commodities"  group. 


COAL  TRAFFIC 

This  discussion  of  coal  traffic  includes  a  presentation  of 
several  alternative  scenarios  for  Rock  Island  coal  traffic  growth. 
This  section  is  divided  into  the  following  subsections: 

Background. 

Approach. 

Long-term  coal  outlook. 

Forecasts. 


(a)  Background 

The  Rock  Island  District  is  both  a  major  consumer  of  coal  and 
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an  important  link  in  the  coal  distribution  system  for  Upper 
Mississippi  utilities.  Exhibit  II-6  summarizes  the  annual 
waterborne  coal  traffic  flows  for  the  district  from  1969  to  1977. 
During  that  time,  inbound  traffic  has  grown  from  30%  to  39%  of 
total  district  traffic,  with  through  traffic  accounting  for  the 
remaining  61%.  A  recent  phenomenon  has  been  the  growth  of 
downbound/inbound  traffic  into  the  district,  reflecting  the 
increasing  use  of  western  coal  by  utilities  in  the  upper  portion 
of  the  district. 


The  long-term  trend  has  been  towards  declining  levels  of 
through  coal  traffic  as  the  Upper  Mississippi  River  utilities 
around  Minneapolis  have  switched  to  western  coal.  The  major 
Upper  Mississippi  utilities  with  waterborne  coal  delivery  are 
listed  in  Exhibit  1 1  —  7 .  These  plants  use  coal  either  traversing 
or  terminating  in  the  Rock  Island  District  at  the  present  time. 

The  utility  plants  located  north  of  the  Rock  Island  District 
account  for  the  majority  of  the  western  coal  usage  on  the  river. 
Formerly,  eastern  coal  from  Illinois  and  Kentucky  was  shipped  by 
barge  to  these  plants.  Recent  air  quality  regulations  have 
resulted  in  the  increased  use  of  western  coal  to  avoid  expensive 
scrubbing  costs  associated  with  the  continued  use  of  high-sulfur 
eastern  coal  in  the  region.  The  receipt  of  western  coal  at 
these  northern  plants  has  directly  substituted  for  through  traffic 
of  eastern  coal  via  the  Rock  Island  District.  As  can  be  seen  by 
Exhibit  II-7,  42%  of  the  total  coal  use  by  water-served  Upper 
Mississippi  River  utilities  was  from  western  sources  in  1977; 
this  is  a  six  percentage  point  increase  over  1976.  The  trend 
towards  western  coal  use  is  likely  to  continue  and  accelerate  in 
the  Upper  Mississippi  River  utilities  as  stricter  clean  air 
regulations  are  enforced  in  the  period  through  19R3. 


As  can  be  seen  by  Exhibit  II-7,  the  plants  located  within 
the  district  mainly  rely  on  eastern  coal,  with  some  western  coal 
use  by  utilities  in  the  upper  end  of  the  district.  The  basic 
distribution  pattern  for  these  utilities  is  as  follows: 

1.  All  eastern  coal  is  delivered  by  barge  from 
Illinois,  Kentucky,  and  other  origins  with  little  or  no  rail 
compet i t ion . 


2.  Western  coal  is  brought  to  the  Mississippi  River 
near  Minneapolis  and  transferred  to  barge  for  final  delivery. 

3.  At  present,  no  western  coal  moves  off  the  Upper 
Mississippi  River  to  other  utilities.  Western  coal  destined  for 
plants  located  on  or  near  the  Illinois  or  Ohio  rivers  is  trans- 
loaded  at  terminals  in  East  St.  Louis,  Illinois;  Havana,  Illinois; 
or  Demopolis,  Illinois.  Since  most  of  the  Upper  Mississippi  River 
plants  formerly  received  eastern  coal  via  water,  the  western  coal 
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must  be  put  on  the  river  for  final  delivery,  even  though  the 
waterborne  movement  may  be  only  25  miles  in  some  cases. 


Exhibit  II-8  shows  the  results  of  a  Federal  Energy  Regulatory 
Commission  survey  of  Upper  Mississippi  River  utilities  in  1978  as 
to  their  new  plant  sitings,  fuel  type,  and  proposed  mode  of 
transportation.  Only  the  expansion  of  the  Interstate  Power's 
Lansing  plant  is  likely  to  add  new  coal  traffic  (above  present 
growth  rates)  to  the  Rock  Island  District,  since  most  expansion 
is  occurring  above  or  below  Rock  Island  District  boundaries. 
Further,  many  of  the  newer  plants  are  to  be  served  directly  by 
rail,  eliminating  the  need  for  the  short-haul  barge  movements. 
Finally,  western  coal  is  the  most  likely  fuel  for  most  of  the  new 
Upper  Mississippi  utilities,  implying  that  barge  will  only  play  a 
short-haul  role  in  much  of  the  new  coal  traffic. 


(b)  Approach 

DRI's  coal  demand  projections  are  based  on  a  detailed  exami¬ 
nation  of  many  macroeconomic  factors  which,  through  simulating 
the  DRI  Model  of  the  IJ.S.  Economy,  lead  to  projections  of  indus¬ 
trial  production  indices,  employment  levels,  vehicle  sales, 
housing  starts,  various  price  indices,  and  other  relevant  factors. 
These  macroeconomic  variables  are  fed  into  the  DRI  energy  consump¬ 
tion  model  and  the  fuel  demands  for  each  of  five  energy-consuming 
sectors  are  forecast. 


For  major  energy  consuming  sectors  (electric  utilities, 
industrial  steam,  coking,  household,  commercial,  and  synthetic 
fuel),  the  trade-off  between  coal  and  other  fuels  is  examined. 
This  analysis  is  based  on  both  policy  and  regulatory  issues  as 
well  as  the  price  and  availability  of  various  energy  sources  in 
each  of  13  energy-consuming  regions  of  the  U.S. 


Prior  to  forecasting  Upper  Mississippi  River  and  Rock  Island 
District  barge  coal  traffic,  an  extensive  analysis  of  the  end- 
markets  and  potential  supply  sources  had  to  be  undertaken.  Since 
utilities  attempt  to  minimize  their  delivered  cost  per  million 
BTU  for  fuel,  a  number  of  switches  among  supply  regions  may  occur 
over  the  life  of  an  electrical  generating  facility.  The  key  to 
forecasting  coal  demand  by  a  utility  and,  thus,  modal  traffic 
patterns  is  understanding  how  delivered  coal  prices  from  alterna¬ 
tive  supply  sources  to  a  region  are  likely  to  change  in  the 
future. 


The  first  phase  of  the  analysis  involved  using  the  DRI  Coal 
Model  to  determine  from  which  regions  water-served  utilities 
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located  on  the  Upper  Mississippi  River  will  receive  their  coal  in 
the  future.  Estimating  total  Upper  Mississippi  River  waterborne 
coal  traffic  required  analysis  of  both  end-market  demands  as  well 
as  modal  competition.  Exhibit  II-9  depicts  the  final  forecasting 
equation  used  in  determining  Upper  Mississippi  River  barge  coal 
traffic.  Coal  demand  in  the  West  North  Central  and  East  North 
Central  census  regions  and  a  factor  explaining  changing  market 
share  of  waterborne  versus  rail  traffic  were  the  principal 
explanatory  variables. 


The  forecasts  of  end-market  demand  for  coal  were  provided  by 
the  DRI  Coal  Service,  based  on  the  latest  CONTROL  forecasts  of 
May,  1979.  Market  shares  by  mode  were  assumed  to  remain  constant 
through  the  forecast  period  for  most  scenarios,  although  they 
were  altered  for  a  special  scenario,  called  MKTSHR.  The  MKTSHR 
scenario  will  be  discussed  under  the  subsection  Forecasts. 


Next,  a  model  of  Reck  Island  District  coal  traffic  was 
developed.  Total  Rock  Island  coal  flows  by  barge  were  assumed  to 
be  a  variable  share  of  total  Upper  Mississippi  coal  barge  traffic 
in  the  forecast  period.  The  variability  was  based  on  whether 
increasing  western  coal  use  at  Upper  Mississippi  River  utilities 
would  reduce  upbound  eastern  coal  movements  passing  through  the 
Rock  Island  District. 


Based  on  1977  traffic  data.  Rock  Island  District  coal  traffic 
was  then  divided  into  major  traffic  classes:  internal,  inbound/ 
upbound,  inbound/downbound ,  outbound/upbound ,  outbound/downbound , 
through/downbound ,  and  through/upbound .  In  addition,  the  Rock 
Island  coal  traffic  moving  by  barge  was  allocated  to  destination 
port  equivalents  using  1977  PE  shares  of  terminating  Rock  Island 
coal  flows. 


Finally,  alternative  forecasts  were  examined  in  order  to 
give  a  range  of  results  to  the  decisionmakers. 


(c)  Long-Term  Coal 
Outlook 


For  total  U.S.  coal  consumption,  a  strong  market  is  expected 
to  evolve  in  the  last  two  decades  of  this  century.  A  number  of 
factors  will  contribute  to  the  growth  in  coal  demand,  including 
increases  in  electricity  consumption  during  the  next  decade  of 
4.5%  per  year,  the  expected  rapid  rise  in  oil  and  natural  gas 
prices,  and  government  regulations  designed  to  increase  coal 
utilization.  Exhibit  1 1  —  1 0  indicates  that  coal  consumption  is 
expected  to  grow  at  an  annual  rate  of  5.1%  between  1980  and  1990 
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and  at  an  annual  rate  of  3.7%  between  1990  and  2003.  Coal's 
share  of  total  U.S.  energy  consumption  is  expected  to  increase 
steadily  from  18.3%  in  1978  to  19.0%  in  1980,  24.5%  in  1990  and 
30%  in  the  year  2000. 


Electric  utilities  will  contribute  the  major  increase  in  new 
coal  demands.  As  can  be  seen  by  Exhibit  11-10,  total  utility 
coal  use  is  forecast  to  increase  from  535  million  tons  in  1980 
to  696  million  tons  in  1985  (a  5.4%  annual  rate  of  increase)  and 
to  902  million  tons  by  the  end  of  1990  (a  5.3%  annual  growth 
rate).  This  growth  is  expected  to  take  place  in  spite  of  many 
uncertainties  surrounding  coal  use  by  utilities. 


* 


Table  1 1  —  4  details  the  outlook  in  total  coal  demand  for  the 
two  census  regions  served  by  the  Upper  Mississippi  River,  the 
East  North  Central  (ENC)  and  West  North  Central  (WNC).  In  the 
short  term  through  1985,  coal  use  in  the  WNC  region  is  expected 
to  grow  at  rates  above  the  national  average.  Growth  rates  of 
coal  use  in  the  ENC  region  will  fall  slightly  below  the  national 
average.  These  findings  are  primarily  due  to  the  coming  on¬ 
stream  of  a  number  of  new  coal-fired  utilities  in  these  regions. 
In  the  long  term  {1985  to  2000),  the  growth  rate  for  coal  use  in 
these  regions  will  likely  be  brlow  the  national  average  growth. 
Coal-fired  utility  plants  are  already  a  substantial  share  of 
electricity  generating  capacity  in  these  regions,  implying  that 
further  substitution  of  coal  for  other  fuels  will  occur  at  a 
slower  rate  than  for  other  regions.  Nuclear  power  also  plays  a 
significant  role  in  electricity  generation  in  these  regions. 

Table  1 1 -4 

Projected  Coal  Demand  for  Upper  Mississippi  River  Regions^ 3 ) 


Demand 
Reg  ion 

irrr 

Million  Standard  Tons 
1980  1985  1990 

iW'j  2000 

]9?T-T9P0 

Percent  Change 

(  2) 

1995- 19?V~ 

ENC t 3  > 

2  34.1 

248.0  293.9  360.9 

421.5  474.3 

1  . 

3.5* 

4  .  2* 

3.  2* 

2.4* 

WNC ( 4 1 

SB.  8 

71.5  99.5  H5. 0 

iM  .  i  2  86. 9 

6.  ” 

6  .  8 

6.  3 

3.6 

3.0 

U.S. 

Total 

710.0 

776.0  973.0  1,229.0 

1,531.0  1,798.0 

3.  r 

4.  f 

4.  8 

4.  5 

3.3 

Note: 

( 1 )  One 

standard  ton  equals  22.0 

million  PTC,  Reg 

i  ona  i 

demand  for  domestically  produced  bituminous  coal  is 
computed  as  the  sum  of  electric  utility,  industrial 
(both  steam  and  metal lurg  ical > ,  residential,  commercial, 
exports,  and  synthetic  fuel  plants  demand  for  coal. 

(2)  Percent  change  is  the  compound  annual  rate  of  change. 

(1)  The  East  North  Central  region  includes  Ohio,  Wisconsin, 
Illinois,  Indiana,  and  Michigan. 

(4)  The  West  North  Central  region  includes  Kansas, 

Nebraska,  North  Dakota,  South  Dakota,  Minnesota, 

Iowa,  and  Missouri. 

Source:  DR  I  Transportation  Service. 
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Significant  shifts  in  regional  coal  production  are  expected 
to  occur  in  the  next  quarter  century.  North  Appalachia  is  ex¬ 
pected  to  maintain  a  fairly  moderate  growth  rate  of  about  3% 
annually  between  1978  and  1995,  at  which  time  its  production 
will  peak  at  260  million  tons.  A  similar  phenomenon  is  expected 
to  occur  in  Southern  Appalachia,  where  production  of  coal  is 
forecast  to  peak  by  1990  and  decline  thereafter.  The  outlook 
for  midwestern  coal  is  bright,  given  the  depletion  of  low-sulfur 
reserves  in  South  Appalachia  and  the  growth  in  coal  demand  in 
the  South  Atlantic  region.  However,  the  midwestern  coal  will 
tend  to  move  South  rather  than  supplant  western  coal  use  by  Upper 
Mississippi  River  utilities.  Western  coal  is  forecast  to  be  the 
fastest  growing  region  for  production  in  the  country  in  the  next 
25  years. 


Forecasts 


This  subsection  discusses  a  number  of  scenarios  evaluated 
for  Rock  Island  District  coal  traffic  through  the  year  2000. 
These  scenarios  include  the  baseline,  eastern  coal  growth, 
increased  barge  market  share,  new  coal  terminal,  and  increased 
western  coal  use: 


1.  Baseline  forecast.  Rock  Island  District  coal 
traffic  is  projected  to  grow  at  an  average  annual  rate  of  4.6% 
between  1978  and  2003,  increasing  from  4.721  million  tons  to 
over  10  million  tons  during  the  forecast  period.  The  major 
factors  behind  the  projected  coal  traffic  growth  are: 

(a)  Continued  growth  in  utility  demands 
for  coal;  and 

(b)  Revised  environmental  regulations 
that  may  slightly  increase  barge- 
originated,  midwestern  coal  use  by 
utilities  located  on  the  Upper 
Mississippi  River. 

Coal  traffic  is  expected  to  grow  in  the  district  at  an 
annual  rate  of  3%  through  1980,  6.8%  from  1980  to  1990,  and  2% 
from  1990  to  2003.  The  high  growth  rate  from  1980  to  1990  re¬ 
flects  the  coming  on-line  of  a  number  of  new  coal-fired  facilities 
in  the  region  served  by  the  Upper  Mississippi  River. 

Figure  1 1  —  3  summarizes  the  relationship  between  total 
waterborne  coal  traffic  on  the  Upper  Mississippi  and  Rock  Island 
District  coal  traffic.  The  principal  difference  between  total 
and  Rock  Island  traffic  represents  shipments  of  western  coal  that 
originate  and  terminate  north  of  the  Rock  Island  District. 
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Figure  II-3 

Projected  Upper  Mississippi  River  Coal  Terminations 
and  Rock  Island  District  Coal  Traffic 


Millions 
of  Tons 


Source:  DRI  Transportation  Service. 

Table  II-5  on  the  following  page  presents  the  results 
of  alternative  scenario  analyses  for  Rock  Island  District  coal 
traffic.  Each  of  the  other  scenarios  will  be  discussed  below. 

2.  Eastern  coal  growth  forecast.  The  first  alternative 
scenario  for  Rock  Island  coal  traffic  assumes  that  eastern  coal 
use  by  Upper  Mississippi,  water-served  utilities  increases  by  one- 
half  of  one  percent  per  year  through  the  year  2003.  This  scenario 
would  result  in  a  reversal  of  a  long-term  declining  trend  in 
eastern  coal  consumption  at  Upper  Mississippi  River  utilities. 

The  scenario  assumes  that  the  revised  National  Source  Performance 
Standards  (NSPS)  will  favor  using  some  eastern  coal  in  the  region. 
Existing  boiler  configurations  and  potentially  cheaper  costs  of 
transportation  via  barge  are  factors  that  could  contribute  to 
the  decision. 

Under  the  eastern  coal  growth  forecast,  total  Rock 
Island  District  traffic  is  expected  to  increase  by  5.7%  annually 
through  1980,  11.2%  per  year  from  1980  to  1990,  and  a  4.4%  annual 
rate  for  the  1990  to  2003  period. 
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Table  II-5 


Rock 

Island 

District  Barge 

Traffic 

Forecasts  for  Coal 

Scenario 

1977 

(Millions  of  Tons) 

1980  1985  1990  1995 

2003 

Annual 

Percent 

Change 

CONTROL* 1 ) 

4.721 

5.158 

6.756 

8.672 

9.686 

10.143 

4.6% 

EAST*  2> 

4.721 

5.531 

8.131 

11.700 

14.633 

18.326 

12.0 

mktshr*  3 ) 

4.721 

5.882 

8.093 

9.905 

10.823 

11.142 

5.0 

TERMINAL*4 ) 

4.721 

5.158 

7.256 

9.422 

10.685 

11.142 

5.0 

WEST*  5 ) 

4.72] 

5.158 

6.756 

8.672 

9.686 

10.143 

4.6 

Notes : 

(1) 

CONTROL  is  the  baseline  forecast  and  assumes 
that  western  coal  use  will  increase  at  a  com¬ 
pound  rate  of  1.5%  per  year  to  year  2003, 
substituting  for  Illinois  coal. 

(2) 

EAST  assumes  that  eastern  coal  use  will  in¬ 
crease  by  one-half  of  one  percent  per  year  to 
year  2003. 

(3) 

MKTSHR  assumes  that  barge  transportat ion  will 
increase  its  market  share  of  Upper  Mississippi 
coal  traffic. 

(4) 

TERMINAL  assumes  that  a  new  coal  terminal  will 
be  built  above  the  Rock  Island  District  with  one 
million  tons  throughput  by  year  2003. 

(5) 

WEST  assumes  that  western  coal  use  will  increase 
by  2.0%  per  year  in  the  Rock  Island  District. 

Source: 

DRI 

Transportation  Service. 

3. 

Increased  barge  market  share  scenario.  A  related 

scenario  assumes  that  waterborne  coal  traffic  will  gain  some 
additional  modal  share  from  rail  as  the  result  of  adding  new 


boiler  capacity  at  water-served  utilities  rather  than  at  inland 
plants.  DRI  altered  the  models  to  allow  an  additional  one  million 
tons  to  be  moved  to  such  plants  by  the  year  2003.  Under  this  al¬ 
ternative,  coal  traffic  via  barge  in  the  Rock  Island  District  is 
assumed  to  grow  at  8.2%  per  year  from  1977  to  1980,  at  6.8%  per 
year  from  1980  to  1990,  and  at  1.4%  per  year  from  1990  to  2003. 

4.  New  coal  terminal  scenario.  This  alternative 
forecast  assumes  that  a  new  rail-to-river  coal  terminal  will  be 
built  in  the  Rock  Island  District.  The  principal  movements  are 
assumed  to  be  downbound  shipments  to  terminations  other  than  on 
the  Upper  Mississippi  River.  The  terminal  is  assumed  to  become 
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active  in  1983,  with  initial  throughput  of  500,000  tons  per  year 
until  1985,  rising  to  750,000  tons  per  year  until  1993,  and  one 
million  tons  per  year  by  2003. 

Under  the  new  coal  terminal  scenario,  traffic  via  the 
Rock  Island  District  is  the  same  as  the  baseline  forecast  until 
1983.  For  the  1980  to  1990  decade,  barge  coal  traffic  grows  by 
8.3%  per  year  on  average  and  by  1.4%  per  year  from  1990  to  2003. 

5.  Increased  western  coal  use  scenario.  The  final 
alternative  forecast  analyzed  for  coal  traffic  in  the  Rock  Island 
District  assumed  that  western  coal  use  would  increase  by  1.5%  per 
year  (in  line  with  historical  trends)  for  the  forecast  period, 
resulting  in  an  increase  in  inbound/downbound  traffic  and  a 
decrease  in  inbound/upbound  movements  (coal  from  Illinois).  DRI 
did  not  alter  total  coal  use  in  the  district;  only  the  direction 
of  the  traffic  flows  was  altered. 

As  compared  to  the  baseline  forecast,  inbound/upbound 
traffic  is  12.5%  lower  in  2003  while  inbound/downbound  traffic 
has  increased  by  an  equal  amount. 


PETROLEUM 

TRAFFIC 


This  commodity  group  includes  a  variety  of 


ucts,  such  as  gasoline,  jet 
oil,  residual  fuel  oil,  and 
the  petroleum  products  will 
A  subsection  describing  the 
for  all  petroleum  product  barge  projections  wil 
individual  commodity  discussions.  The  concludi 
discuss  alternative  scenarios  of  petroleum  prod 


fuel,  and  kerosene, 
asphalt.  The  forec 
be  discussed  under 
general  forecasting 


petroleum  prod- 
distillate  fuel 
asts  for  each  of 
separate  headings. 

procedure  used 
1  precede  the 
ng  subsection  will 
uct  traffic. 


(a)  Approach 

The  following  general  forecasting  procedure  was  used  for  all 
the  petroleum  product  barge  projections; 

1.  Examine  trends  in  end-market  demands  by  petroleum 
product  for  Upper  Mississippi  River  states  -  Minnesota,  Wisconsin, 
Iowa,  Illinois,  Missouri.  (The  regional  energy  forecasts  on 
which  the  barge  traffic  projections  are  based  are  presented  in 
Exhibit  11-11) . 

2.  Relate  these  end-market  demands  to  Upper  Mississippi 
barge  traffic,  including  consideration  of  pipeline  competition 

in  the  lighter  distillate  oils. 

3.  Determine  Rock  Island  District  barge  traffic  as  a 
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share  of  Upper  Mississippi  River  shipments,  including  any  poten¬ 
tial  future  shifts. 

4.  Check  forecast  reliability  via  other  techniques, 
including  industry  surveys. 

5.  Finalize  forecast  by  correcting  for  structural 
shifts  in  historical  relationships  (e.g.,  modal  competition, 
energy  conservation)  . 

/ 

An  econometric  forecasting  equation  was  used  to  predict 
total  Upper  Mississippi  River  (St.  Louis  to  Minneapolis)  barge 
traffic.  Rock  Island  District  petroleum  traffic  by  product  was 
then  determined  as  a  share  of  total  Upper  Mississippi  traffic 
forecasts.  The  simulation  model  then  divided  the  traffic  into 
Rock  Island  District  flows  as  well  as  port  equivalent  termina¬ 
tions  within  the  district.  (For  lubricants  and  naphtha,  no 
within-distr ict  breakdown  was  provided  since  all  traffic  in 
these  commodities  was  through  traffic  in  the  historical  period 
and  no  terminations  within  the  district  are  expected  in  the 
forecast  period.) 


For  all  petroleum  products,  1977  wi th in-d istr ic t  PE  termina¬ 
tion  shares  were  used  to  forecast  these  destinations  in  the 
future.  Since  major  terminals  typically  serve  as  the  end-point 
to  petroleum  moves,  it  was  assumed  that  any  increase  in  products 
shipped  would  be  handled  by  expansion  of  these  locations  rather 
than  construction  of  new  petroleum  terminals  at  other  locations 
in  the  district.  When  significant  trends  in  PE  shares  occurred 
in  the  historical  period,  these  trends  were  included  in  the 
forecasts . 


(b)  Waterborne 
Gasol ine 
Traf  f ic 


Over  the  last  decade,  barge  traffic  moving  to  or  through 
the  Rock  Island  District  has  provided  3%  to  5%  of  total  gasoline 
consumption  in  Minnesota,  Wisconsin,  Iowa,  Illinois,  and  Missouri. 
Due  to  pipeline  competition,  the  barge  share  of  gasoline  ship¬ 
ments  has  fallen  slightly,  although  waterborne  traffic  tends  to 
serve  areas  without  direct  pipeline  operations.  Most  gasoline 
moving  into  the  Upper  Mississippi  River  area  by  barge  moves 
first  by  pipeline  to  St.  Louis  (or  is  refined  in  St.  Louis)  and 
then  by  barge.  According  to  1977  Waterborne  Commerce  Statistics, 
less  than  12%  of  gasoline  terminations  on  the  Upper  Mississippi 
originate  from  terminals  located  on  the  Lower  Mississippi  or 
the  Gulf. 
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Exhibit  11-12  presents  the  final  forecasting  equation  used 
for  Upper  Mississippi  barge  traffic  terminations.  The  primary 
explanatory  variables  were: 

1.  Upper  Mississippi  River  gasoline  demand  by  state. 

2.  Pipeline  competition. 

3.  A  variable  to  account  for  the  1973  to  1974  energy 
shortage  and  bad  weather  problems  on  the  river. 


DRI  Energy  Model  forecasts  of  future  gasoline  consumption  in 
the  Upper  Mississippi  River  states  and  DRI  Transportation  Service 
forecasts  of  the  Gulf  to  Midwest  pipeline  flows  of  gasoline  are 
used  to  project  the  traffic. 


While  gasoline  consumption  in  the  five-state  area  is  forecast 
to  grow  only  7%  over  the  25-year  period  (due  to  more  efficient 
automobiles  and  conservation),  barge  traffic  is  expected  to 
increase  by  40%,  or  about  1.5%  per  year.  The  major  reason  for 
growth  in  barge  traffic  is  that  barges,  with  their  low  ratio  of 
energy  use  per  ton-mile,  can  more  efficiently  deliver  bulk  gasoline 
to  river  points  than  can  the  less  fuel-efficient  tanker  trucks. 
Table  II-6  shows  the  projected  barge  traffic  for  the  various 
petroleum  products.  Figure  II-4  illustrates  the  change  in 
barge  shipments  of  gasoline  over  the  study  period. 

Table  II-6 


Projections  of  Rock  Island  District 
Barge  Traffic  for  Petroleum  Products 
(hOOs  Tons) 


Commodity  (CCS  Code) 

1977 

1980 

1985 

1990 

1995 

2000 

Gasoline  (2911) 

745 

792 

956 

937 

970 

1,081 

Jet  Fuel  (2912)  and 
Kerosene  (2913) 

96 

121 

136 

148 

155 

161 

Distillate  Oil  (2914) 

497 

571 

937 

1,147 

1,221 

1,282 

Residual  Oil  (2915) 

189 

163 

181 

187 

157 

145 

Asphalt  (2918) 

316 

343 

394 

452 

519 

596 

Lubricants  (2916) 

53 

56 

63 

70 

79 

90 

Naphtha  (2917) 

22 

24 

28 

33 

40 

50 

Total,  All  Products 
Forecast 

1,900 

2,070 

2,695 

2,974 

3,141 

3,342 

Annual  Rate  of 

Change,  Percent 

3.04 

6.0% 

2.1% 

1.1% 

1.3% 

Source:  DRI  Transportation  Service. 
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Rock.  Island  District 
Barge  Traffic  -  Gasoline 


Thousands 
of  Tons 


Source:  DRI  Transportation  Service. 


(c)  Waterborne 

Jet  Fuel  and 
Kerosene  Traffic 


Barge  has  delivered  a  declining  share  of  total  jet  fuel  and 
kerosene  demand  to  the  Upper  Mississippi  River  states  over  the 
last  few  years.  During  the  last  five  years,  the  waterborne 
share  has  varied  between  l”i  and  1%  of  total  jet  fuel  consumption 
As  in  the  case  of  gasoline  traffic,  a  major  factor  has  been 
pipeline  competition,  especially  to  Minneapolis. 
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The  distribution  process  for  jet  fuel  is  almost  identical  to 
gasoline.  Kerosene  and  jet  fuel  are  barged  or  piped  to  St.  Louis 
and  then  transshipped  to  Upper  Mississippi  River  destinations. 
Kerosene  traffic  has  been  a  very  small  flow,  averaging  only 
10,000  to  20,000  tons  over  the  last  five  years.  DRI  does  not 
expect  much  change  in  kerosene  traffic  through  2000.  The  DRI 
barge  traffic  forecast  includes  a  fixed  level  of  15,000  tons  of 
kerosene  traffic  (all  through  traffic).  A  formal  econometric 
model  for  forecasting  kerosene  traffic  was  not  developed. 


The  final  forecasting  equation  for  Upper  Mississippi  jet 
fuel  traffic  is  presented  in  Exhibit  11-13.  The  independent 
variables  are: 

1.  Upper  Mississippi  states'  demand  for  jet  fuel. 

2.  Pipeline  movements  of  jet  fuel  from  the  Gulf  to  the 

Midwest. 

These  variables  are  not  good  estimators  of  barge  traffic,  but 
they  worked  better  than  all  other  factors  tried.  Given  that 
barge  traffic  is  about  1%  of  total  jet  fuel  demand,  it  is 
understandable  that  the  equation  is  not  that  sensitive  to  normal 
demand  measures. 


Jet  fuel  consumption  is  forecast  by  the  DRI  Energy  Service 
to  grow  by  58%  over  the  25-year  period,  or  an  average  of  2%  per 
year.  Total  barge  traffic  in  jet  fuel  and  kerosene  is  expected 
to  increase  about  50%,  relative  to  1976  to  1977  average  traffic 
levels  (see  Table  1 1-6).  Given  that  the  barge  market  share  is 
so  small,  these  forecasts  are  subject  to  relatively  higher  errors 
of  estimate  than  other  petroleum  products. 


(d)  Distillate 
Fuel  Oil 
Traf  f ic 


Distillate  fuel  oil  provides  fuel  both  for  home  heating, 
industrial  uses,  on-highway  uses,  and  diesel  off-highway  uses. 

Much  of  the  distillate  movement  to  the  Upper  Mississippi  River 
states  is  destined  for  use  in  farming  operations.  During  the 
past  decade,  waterborne  distillate  fuel  traffic  has  accounted 
for  between  3%  and  6%  of  total  demand  for  distillate  in  Minnesota, 
Wisconsin,  Illinois,  Iowa,  and  Missouri.  These  states  have 
historically  accounted  for  about  12%  of  total  distillate  fuel 
use  in  the  United  States.  Most  of  the  waterborne  distillate 
fuel  that  terminates  in  Upper  Mississippi  River  states  originates 
on  the  Mississippi  River  near  St.  Louis. 
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Major  changes  in  distillate  fuel  use  by  end-market  are 
expected  in  the  Upper  Mississippi  River  states  by  the  year  2003. 

As  shown  in  Exhibit  11-11,  fuel  oil  use  at  utilities  is  expected 
to  be  completely  phased  out  over  the  next  quarter  century.  In 
addition,  the  percentage  of  homes  heated  with  distillate  oil  is 
expected  to  decline  about  2%  to  around  13%  of  total  housing 
units.  New  homes  will  tend  to  be  heated  with  electricity  and 
some  existing  homes  using  oil  will  convert  to  electricity.  The 
major  growth  sectors  are  expected  to  be  transportation  and  farm¬ 
ing.  As  diesel  ization  of  both  on-highway  and  off-highway  vehicles 
increases  rapidly  in  the  next  25  years,  the  demand  for  gasoline 
will  tend  to  level  off  and  the  consumption  of  diesel  fuel  will 
grow  rapidly.  Since  farming  activity  is  expected  to  grow  in 
response  to  new  export  markets  for  U.S.  grains.  Upper  Mississippi 
River  states  are  likely  to  increase  their  consumption  of  diesel 
in  proportion  to  the  increased  farm  lands  under  cultivation. 


Exhibit  11-14  depicts  the  forecasting  equation  used  to 
predict  Upper  Mississippi  River  distillate  fuel  oil  traffic.  As 
in  the  previous  equations,  both  Upper  Mississippi  River  demands 
for  distillate  fuel  oil  and  pipeline  competition  are  the  major 
explanatory  variables.  Since  pipeline  movements  substitute  for 
barge  movements  to  many  parts  of  the  Upper  Mississippi  River 
states,  the  pipeline  variable  indicates  that  some  traffic  that 
could  move  via  barge  goes  by  pipeline.  The  primary  reason  is 
cost;  pipeline  transportation  of  light  distillate  oils  is  about 
one-third  as  expensive  as  barge  movements.  However,  barge  serves 
many  areas  not  reached  by  pipeline  and  has  a  stable  market  for 
the  future,  provided  additional  pipeline  capacity  is  not  con¬ 
structed  to  serve  river  locations. 


Distillate  fuel  oil  consumption  is  forecast  to  increase  from 
153  million  barrels  in  1977  to  278  million  barrels  in  2003,  for 
an  annual  rate  of  increase  of  about  3.3%.  The  forecast  growth 
rate  for  total  barge  traffic  is  approx imately  fi%  per  year  (see 
Table  II-6).  Since  most  Gulf  to  Midwest  pipelines  do  not  serve 
river  areas  of  the  Upper  Mississippi  states,  DRI  expects  barge  to 
pick  up  an  increasing  share  of  total  distillate  fuel  movements  to 
these  states.  The  barge  market  share  is  expected  to  rise  to  8% 
of  total  Upper  Mississippi  River  states  distillate  consumption 
by  the  year  2003.  The  major  risk  to  the  forecast  is  that  in¬ 
creased  pipeline  capacity  will  be  added  to  serve  this  region, 
resulting  in  substantially  lower  barge  traffic.  This  possibility 
is  explored  in  the  concluding  subsection  on  alternative  scenarios. 


Figure  1 1  —  5  presents  a  comparison 
waterborne  distillate  fuel  oil  traffic 
movements.  The  DRI  baseline  forecast 
traffic  growth  will  occur  within  the  d 
through  traffic. 


of  the  total  Rock  Island 
and  selected  concept 
indicates  that  most  of  the 
istrict  rather  than  as 
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Figure  II-5 

Rock  Island  District  Barge  Traffic  -  Distillate  Fuel  Oil 


Thousands 
of  Tons 


Source:  DRI  Transportation  Service. 


(e)  Residual  Fuel 
Oil  Traffic 


Residual  fuel  oil  is  primarily  used  as  a  boiler  fuel  for 
industrial  power  plants  or  electric  utilities.  Most  residual 
oils  are  highly  viscous  and  cannot  be  piped  over  long  distances. 
Generally,  residual  oils  must  be  heated  prior  to  transfer  into 
storage  tanks,  transportation  equipment,  or  boilers.  Barge  trans 
portation  moves  a  large  share  of  total  inland  U.S.  residual  fuel 
traffic  due  to  the  specialized  transportation  requirements  of 
the  fuel.  Barges  equipped  with  heating  units  move  residual  oils 
to  final  upriver  destinations  from  Gulf  Coast  refineries.  The 
only  competition  to  barge  is  rail;  however,  waterborne  movement 
is  much  cheaper  for  most  operations.  Rail  is  generally  used  to 
transport  residual  fuel  oil  to  inland,  non-water  served  locations 
The  barge  market  share  of  total  Upper  Mississippi  River  states 


Kearney  Management  ComuKantt 


residual  fuel  use  has  been  highly  variable  in  the  past  decade, 
ranging  from  less  than  1%  to  well  over  10%.  Such  fluctuations 
make  the  barge  residual  traffic  particularly  difficult  to  model. 
Barge  movements  of  residual  fuel  oil  to  Upper  Mississippi  desti¬ 
nations  have  also  been  highly  variable  in  recent  years,  ranging 
from  9,704  tons  in  1970  to  188,471  tons  in  1977. 


These  wide  fluctuations  in  residual  fuel  oil  traffic  made  it 
necessary  to  adopt  a  modified  forecasting  equation.  Exhibit  11-15 
presents  the  revised  estimation  procedure  used  for  waterborne 
residual  oil  traffic.  It  was  necessary  to  include  a  market  share 

variable  in  the  residual  fuel  equation,  allowing  the  analyst  to 

specify  the  barge  share  of  total  Upper  Mississippi  River  states 
residual  oil  use.  The  residual  fuel  demand  variable  was  also 
included  in  the  equation.  For  the  baseline  forecast,  DRI  assumed 
that  barge  would  have  a  historical  average  share  of  5.5%  of  Upper 
Mississippi  River  states  residual  fuel  oil  use.  Total  demand 
for  residual  oils  is  expected  to  fall  about  1%  per  year.  Barge 
traffic  is  expected  to  decline  at  the  same  rate  (see  Table  II-6). 
Most  traffic  (75%)  is  through  traffic  and  is  expected  to  remain 
that  way  until  2003.  The  major  risk  in  the  forecast  is  the 

possibility  of  a  complete  cessation  of  residual  fuel  use  by  Upper 

Mississippi  River  utilities  by  the  year  2003.  This  potential 
major  traffic  shift  is  examined  in  the  concluding  subsection. 


Asphalt  Traffic 


Asphalt  is  used  for  roadbuilding  and  construction.  Asphalt 
traffic  into  and  through  the  Rock  Island  District  has  grown 
steadily  in  the  past  decade,  increasing  from  174,000  tons  in  1969 
to  almost  316,000  tons  in  1977.  Given  the  high  viscosity  of  the 
product,  asphalt  tends  to  move  via  water  or  rail  to  final 
destination.  Most  waterborne  asphalt  traffic  traversing  the  Rock 
Island  District  originates  from  refineries  near  St.  Louis  or  on 
the  Ohio  River. 


DRI  has  no  direct  measures  of  regional  asphalt  supply  or 
demand  and  does  not  forecast  regional  demands  for  asphalt  in  the 
Energy  Service.  DRI  does  forecast  the  national  demand  for  asphalt 
based  on  total  vehicle  miles  traveled  and  construction  activity. 
Since  the  Upper  Mississippi  River  states  were  found  to  follow 
U.S.  trends  in  the  growth  of  both  construction  activity  and 
vehicle  miles  traveled,  DRI  used  this  national  forecast  of  demand 
for  asphalt  to  estimate  regional  demand.  It  was  assumed  that  no 
shift  in  barge  modal  share  would  occur  in  the  forecast  period. 

This  assumption  is  reasonable,  because  waterborne  movements 
account  for  a  large  percent  of  all  asphalt  flows  into  the  region. 
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Rock  Island  District  barge  traffic  in  asphalt  is  forecast  to 
grow  at  an  annual  rate  of  4.2%  over  the  next  25  years  (see  Table 
II-6).  The  primary  rationale  behind  the  strong  growth  in  asphalt 
demand  is  the  need  to  substantially  rehabilitate  the  interstate 
highway  system  as  well  as  primary  and  secondary  roads.  Mainte¬ 
nance  is  expected  to  be  above  normal  in  the  last  quarter  of  the 
century  due  to  the  heavy  use  the  system  has  received  in  its 
first  20  years  of  operation. 


(g)  Other  Petroleum 
Products 


Barge  traffic  in  petroleum  products  other  than  those  examined 
in  previous  subsections  is  almost  exclusively  through  traffic  for 
the  Rock  Island  District.  Crude  petroleum,  lubricants,  and  naphtha 
all  move  to  destinations  north  of  the  Rock  Island  District.  In 
1977,  this  traffic  accounted  for  about  25%  of  total  Rock  Island 
District  petroleum  products  movements  by  barge.  This  other  petro¬ 
leum  traffic  consists  mostly  (90%)  of  crude  oil  flows.  Crude 
oil  does  move  by  pipeline,  but  this  particular  crude  oil  flow 
moves  to  a  refinery  that  is  not  served  by  a  pipeline.  Naphtha 
and  lubricants  normally  move  by  barge  or  rail. 


As  in  the  case  of  asphalt,  DRI  does  not  forecast  any  regional 
series  relating  to  consumption  of  crude  oil,  naphtha,  or  lubri¬ 
cants.  In  order  to  forecast  this  barne  traffic,  national  demand 
forecasts  for  the  primary  end-market  factors  were  used.  For 
crude  oil,  domestic  crude  production  was  used.  For  lubricants, 
the  total  demand  for  lubricants  in  the  U.S.  was  used.  Finally, 
the  U.S.  demand  for  naphtha  was  employed  to  forecast  Rock  Island 
traffic  in  naphtha. 


Crude  oil  traffic  is  expected  to  grow  slowly,  perhaps  one- 
half  of  one  percent  per  year  through  the  year  2000.  The  primary 
reason  for  the  slow  growth  is  that  no  new  refineries  using  barge 
crude  oil  are  expected  to  be  built  above  the  Rock  Island  District 
in  the  forecast  period.  Normally,  these  refineries  are  served  by 
pipeline,  given  that  the  Upper  Mississippi  River  is  closed  for 
three  to  five  months  per  year  due  to  ice  conditions.  Lubricants 
waterborne  traffic  is  assumed  to  grow  at  an  annual  rate  of  just 
over  3.0%  through  the  year  2003.  Naphtha  traffic  is  expected  to 
increase  by  about  6.0%  per  year  (see  Table  II-6).  Other  petroleum 
products,  n.e.c.  accounted  for  about  two  barge  loads  of  traffic 
via  the  Rock  Island  District  in  1977  and  was  not  forecast. 
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(h)  Total  Petroleum 
Traffic 


Total  Rock  Island  District  petroleum  products  traffic  is 
expected  to  increase  about  4%  per  year  between  1977  and  1990  and 
about  1.3%  per  year  from  1990  to  2003  (see  Table  1 1  —  6 ) .  The 
slowing  of  the  growth  rate  in  petroleum  products  is  directly 
related  to  the  substitution  of  other  energy  sources  for  the 
increasingly  more  expensive  petroleum. 


( i )  A1 ternat  ive 
Scenarios 


This  subsection  examines  only  a  few  of  the  more  likely 
alternative  scenarios  that  would  result  in  different  flows  than 
the  baseline  forecast.  Perhaps  the  forecast  subject  to  the 
greatest  amount  of  forecasting  error  is  distillate  fuel  oil. 
Increased  pipeline  competition  could  reduce  the  waterborne  share 
to  current  levels.  This  would  mean  that  approximately  850,000 
to  900,000  tons  would  move  by  barge,  a  level  of  traffic  33% 
lower  than  the  baseline  forecast.  DRI  considers  this  possibility 
to  be  high,  given  the  ease  with  which  pipeline  capacity  can  be 
expanded  relative  to  other  modes. 


Residual  fuel  oil  movements  in  the  Rock  Island  District 
could  decline  to  very  small  levels  by  the  year  2003  if  Upper 
Mississippi  River  utilities  and  industry  convert  to  alternative 
fuels.  Ai though  DRI  forecasts  fairly  flat  traffic  in  residual 
oils  through  the  next  25  years,  the  traffic  may  actually  disappear. 


Asphalt  traffic  could  lcvnl  off  or  grow  at  a  much  slower  rate 
if  highway  rehabilitation  programs  are  cut  back  due  to  problems 
in  the  highway  trust  fund.  At  present,  sufficient  funding  for 
road  repairs  in  ttie  mid-1980s  from  the  trust  fund  is  questionable. 


Crude  oil  movements  are  unlikely  to  increase  and  could  easily 
fall  to  low  levels  if  pipelines  were  able  to  meet  the  refinery 
needs  currently  moving  via  water  in  the  forecast  period.  DRI 
rates  such  an  event  as  a  likely  possibility  in  the  mid-1980s. 


Finally,  the  impact  of  waterway  user  charges  (even  at  100% 
recovery  of  the  costs  of  operations,  maintenance,  and  rehabilita¬ 
tion)  are  not  expected  to  threaten  petroleum  traffic  on  the  Upper 
Mississippi  River  any  more  severely  than  pipeline  competition. 
User  charges  could  hasten  the  decline  of  residual  fuel  use  in 
Upper  Mississippi  River  boilers  and  make  new  pipeline  capacity 
additions  for  lighter  distillates  economically  feasible  at  an 
earlier  date. 
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CONSTRUCTION 

MATERIALS  TRAFFIC 

Data  Resources  examined  two  major  types  of  construction 
materials  traffic  within  the  Rock  Island  District: 

1.  Sand,  gravel,  and  crushed  rock. 

2.  Cement. 

Due  to  the  changing  nature  of  both  industries,  significantly 
different  forecasts  resulted. 


(a)  Sand,  Gravel, 

and  Crushed  Rock 


In  general,  due  to  the  highly  competitive  nature  of  the  sand 
and  gravel  industry  (sand  and  gravel  are  abundant  in  most  areas) 
and  the  low  value  of  the  material  ($1.50  to  $2.50  per  ton  depend¬ 
ing  on  the  quality  and  the  region  of  the  country),  sand  and 
gravel  distribution  occurs  in  very  localized  markets,  such  as 
the  Quad  Cities  area  (Davenport,  Bettendorf,  Moline,  and  Rock 
Island)  of  the  Rock  Island  District.  Traffic  generated  by  sand 
and  gravel  movements  consists  almost  entirely  of  short-haul 
shipments  in  which  barge  and  rail  transport  play  a  minor  role 
relative  to  trucking. 


The  vast  majority  of  water  shipments  of  sand  and  gravel  in 
the  Rock  Island  District  originate  at  dredging  facilities  on 
private  property  adjacent  to  the  river.  Private  firms  use  the 
river  for  the  transport  of  dredged  material  from  locations  not 
directly  on  the  river  to  sites  ranging  around  20  to  30  miles  from 
the  dredging  area.  Barges  are  either  filled  with  dewatered  sand 
moving  on  a  conveyor  system  or  filled  directly  and  moved  onto  the 
waterway.  Private  barge  activity  of  this  nature  used  to  annually 
account  for  800,000  tons  of  sand  and  gravel  (in  the  early  1970s), 
but,  lately  due  to  competition  from  landside  quarries  and  environ 
mental  restrictions,  the  traffic  has  fallen  to  300,000  tons. 


About  two-thirds  of  the  sand  and  gravel  from  this  area  serve 
as  input  in  the  concrete  market  while  the  remainder  is  consumed 
for  fill  sand  and  gravel.  Sand  and  gravel  destined  for  fill  is 
easily  replaced  by  sand  and  gravel  from  pits  and  quarries  in  the 
area  or  from  limestone.  The  quality  sand  anil  gravel  going  onto 
concrete  is  a  secure  product  as  there  is  little  or  no  inland 
production  which  can  compete  with  this  high-grade  material. 
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Dae  to  continued  stringent  environmental  regulation  and  com¬ 
petition  from  quarries,  DRI  forecasts  that  Rock  Island  District 
traffic  in  sand  and  gravel  will  continue  to  decline,  albeit  much 
more  slowly,  through  the  year  2000.  Although  the  majority  of 
the  existing  barge  traffic  is  still  used  in  the  concrete  market, 
DRI  believes  that  this  portion  of  the  market  will  stabilize  over 
the  next  quarter  century.  Continued  reduction  in  fill  sand  and 
gravel  traffic  via  barge  will  occur  at  the  rate  of  about  one-half 
of  one  percent  per  year  over  the  forecast  period.  Figure  II-6 
depicts  the  slow  rate  of  decline  in  total  sand  and  gravel  move¬ 
ments  over  time,  assuming  no  changes  in  the  shares  of  within 
versus  other  district  traffic. 


The  major  alternative  scenario  for  sand  and  gravel  traffic 
in  the  Rock  Island  District  would  be  a  reversal  of  the  current 
declining  trend,  due  to  a  resurgence  in  demand  for  high-quality 
sand  for  concrete.  During  the  1969  to  1977  period,  cement  traffic 
and  new  construction  activity  have  grown  rapidly,  while  sand  and 
gravel  movements  via  barge  have  fallen  dramatically.  Obviously, 
the  growth  in  use  of  sand  and  gravel  for  concrete  in  the  Quad 
Cities  region  has  come  from  land-based  quarries.  DRI  judged  it 
unlikely  that  substantial  new  river  mining  activity  would  begin 
and  remain  competitive  with  truck-moved  sand  and  gravel. 
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DRI  analyzed  total  Rock  Island  District  barge  traffic  in 
cement  and  found  that  employment  levels  in  Minnesota,  Wisconsin, 
Iowa,  Illinois,  and  Missouri  explained  over  90%  of  the  historical 
variation  in  the  series.  Exhibit  11-16  contains  the  final  fore¬ 
casting  equation  for  Rock  Island  District  cement  traffic.  The 
presumption  is  that  growth  in  employment  requires  new  facilities; 
the  increase  in  nonres ident ia 1  construction  increases  the  demand 
for  cement. 


Figure  II-7  summarizes  the  DRI  baseline  forecast  for  Rock 
Island  District  cement  traffic  via  barge.  Using  DRI  Regional 
Model  forecasts  of  employment  growth  in  the  Upper  Mississippi 
states,  cement  traffic  via  water  is  forecast  to  grow  at  an  average 
annual  rate  of  6%  per  year,  slightly  below  historical  growth 
rates  of  8%  per  year.  As  in  the  case  of  other  baseline  forecasts, 
DRI  has  maintained  historical  traffic  share  trends  by  class  as 
well  as  for  originating  and  terminating  port  equivalents  within 
the  Rock  Island  District. 


Figure  II-7 


Rock  Island  District 
Barge  Traffic  -  Cement 


Thousands 
of  Tons 


Source;  DRI  Transportation  Service. 
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OTHER  COMMODITIES 
TRAFFIC _ 

Although  substantial  in  terms  of  total  Rock  Island  District 
barge  traffic,  other  commodity  groups  generally  represented  traf¬ 
fic  that  was  quite  stable  over  time  or  oriented  towards  special 
industry  requirements  in  the  Upper  Mississippi  River  states. 

The  four  major  commodities  analyzed  in  detail  were  waterways 
improvement  materials,  rock  salt,  vegetable  oils,  and  steel- 
related  products.  As  previously  mentioned,  certain  other  small 
and  erratic  commodity  flows  in  the  Rock  Island  District  have 
occurred  in  the  past,  but  DRI  is  unable  to  develop  any  consistent 
forecasting  methodology  for  projecting  their  movements  in  the 
future.  As  a  result,  other  minor  commodities  were  not  forecast, 
although  DRI  did  examine  all  commodity  movements  in  the  district 
to  determine  which  products  would  be  forecast. 


(a)  Waterways 

Improvement 
_ Materials 

All  other  dredging  activity  within  the  Rock  Island  District 
is  conducted  by  the  Army  Corps  of  Engineers  as  part  of  ongoing 
waterway  improvement  activities.  The  Corps  uses  hydraulic  dredges 
which  transport  the  sand  and  gravel  slough  hydraulically  beyond 
the  bank  of  the  river.  Hydraulic  conveyence  can  move  material  up 
to  one  mile  from  the  dredging  site. 


The  Corps,  in  order  to  maintain  a  300-foot  wide  and  11-foot 
deep  channel,  projects  dredging  of  approximately  300,000  cubic 
yards  of  material  per  year.  While  the  annual  average  since  1940 
has  been  approximately  l  million  cubic  yards  per  year.  Corps 
dredging  has  been  declining  in  recent  years.  Although  forecast¬ 
ing  fairly  constant  dredging  activity  in  the  future,  the  Corps 
recognizes  that  this  figure  could  vary  from  0  to  2.5  million 
cubic  yards  from  year  to  year,  depending  on  the  hydrographic 
cycle  affecting  the  contour  of  the  river  bottom. 


While  the  Corps  dredging  efforts  at  this  time  do  not  generate 
sand  and  gravel  traffic  for  the  district,  there  is  the  possibility 
that  environmental  regulations  will  make  it  necessary  to  barge 
dredged  materials  (as  in  Minnesota)  to  specific  locations  along 
the  river  so  as  not  to  endanger  indigenous  wildlife,  upset  eco¬ 
systems,  or  devalue  private  property. 


(b)  Rock  Salt 

The  primary  use  of  rock  salt  in  the  Upper  Mississippi  River 
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area  is  for  highway  ice  control.  In  1977,  over  17  million  tons 
of  rock  salt  were  used  in  the  U.S.,  of  which  approximately  3%  was 
applied  in  Upper  Mississippi  River  states.  In  this  area,  almost 
all  salt  moves  in  by  barge  from  the  South.  Due  to  environmental 
factors,  salt  usage  per  mile  of  highway  has  declined  (national 
estimates  of  salt  applied  per  lane-mile  per  winter  have  fallen 
from  20  to  18  tons  in  recent  years)  resulting  in  declining  barge 
traffic.  At  the  present  time,  about  half  the  traffic  terminates 
in  the  district  and  half  is  through  traffic.  The  major  traffic 
loss  in  the  last  few  years  has  been  in  through  movements  of  salt. 


In  evaluating  potential  future  movements  of  rock  salt  via 
barge  to  Upper  Mississippi  River  states,  a  number  of  factors 
were  considered.  First,  possible  new  highway  construction  activ¬ 
ity  was  examined.  Table  II-7  shows  the  percentage  of  designated 
interstate  highway  system  mileage  that  is  open  to  traffic  in  the 
Upper  Mississippi  River  states.  Substantially  all  interstate 
highways  are  currently  open  to  traffic.  Discussion  with  various 
highway  department  officials  in  these  states  revealed  that  no 
other  major  road  building  programs  are  anticipated  during  the 
forecast  period.  Second,  projected  growth  in  total  vehicle 
miles  traveled  in  the  East  North  Central  and  West  North  Central 
Census  Regions  through  the  year  2003  was  examined.  Although 
substantial  growth  in  vehicle  miles  traveled  is  expected,  DRI 
could  find  no  correlation  between  vehicle  miles  traveled  and 
rock  salt  usage  in  the  Upper  Mississippi  River  states.  Finally, 
DRI  believes  that  environmental  factors  (such  as  groundwater 
pollution  from  salted  highways)  will  be  the  primary  force  behind 
shifts  in  rock  salt  usage  in  these  states.  According  to  en¬ 
vironmental  groups,  increased  pressure  from  farm  and  community 
organizations  is  expected  to  steadily  reduce  salt  application 
rates  on  Upper  Mississippi  River  states  highways. 

Table  1 1 - 7 


1978  Interstate  Highway  System 


Upper  River  States 


Designated  Interstate 
System  Mileage _ 


Percent  Open 
to  Traffic 


Minnesota 

919 

89 

Wisconsin 

578 

91 

Ill  ino  is 

1,723 

95 

Iowa 

789 

92 

Missour i 

1,147 

94 

Source: 


Federal 


Highway  Administration. 
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Figure  II-8  presents  the  DRI  baseline  forecast  for  rock  salt 
barge  traffic  in  the  Rock  Island  District.  Salt  traffic  is  ex¬ 
pected  to  decline  slowly  by  one-half  of  one  percent  per  year 
through  the  year  2003  as  salt  application  rates  decline  faster 
than  new  highway  construction. 

Figure  II-8 

Rock  Island  District 
Barge  Traffic  -  Salt 


Thousands 
of  Tons 

u ( i  , 


1970  ' 975  1980  1985  1 99C  1995  2000 


Source:  DRI  Transportation  Service. 


(c)  Vegetable  Oils 

The  majority  of  vegetable  oils  originating  in  or  above  the 
Rock  Island  District  are  destined  for  export  via  Gulf  ports. 
Shipments  have  grown  rapidly  in  the  past  eight  years,  with  total 
traffic  increasing  from  43,510  tons  in  1969  to  207,946  tons  by 
1977. 
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DRI  foresees  a  steady  growth  in  the  traffic  through  the  year 
2003.  Using  forecasts  of  vegetable  oil  exports  from  the  DRI 
Agriculture  Service,  barge  traffic  in  these  oils  via  the  Rock 
Island  District  is  expected  to  double  to  just  over  400,000  tons 
by  the  year  2003  for  an  average  annual  growth  rate  of  4%. 


(d)  Steel  Products 

The  majority  of  steel-related  commodities  moving  in  the  Rock 
Island  District  by  barge  are  raw  materials  or  semifinished  forms, 
such  as  pig  iron.  The  largest  class  of  traffic  is  through  traffic 
that  is  destined  for  facilities  located  north  of  the  Rock  Island 
District.  Total  traffic  has  almost  tripled  during  the  1969  to 
1977  period. 


Using  regional  steel  production  forecasts  from  the  DRI  Steel 
Model,  barge  shipments  of  pig  iron,  coke,  and  ingots  were  projected 
to  grow  from  349,340  tons  in  1977  to  666,000  tons  in  2003,  for  an 
average  annual  growth  rate  of  3.6%  per  year. 


MAJOR  FINDINGS 

This  section  is  divided  into  three  parts  that  summarize  the 
results  of  the  Rock  Island  District  barge  traffic  forecast  study; 
these  parts  are  traffic  by  concept  and  origin/destination,  traffic 
by  commodity,  and  traffic  density  at  locks. 


(a)  Traffic  by 
Concept  and 
Or ig in/ 
Destination 


Exhibit  I 1-5  summarizes  the  Rock  Island  District  total  barge 
traffic  forecasts  by  major  class  of  traffic.  Over  the  1979  to 
2000  forecast  period,  total  district  traffic  is  expected  to  grow 
at  an  average  annual  rate  of  5.0%.  Internal  traffic  is  predicted 
to  increase  at  an  annual  average  rate  of  1.6%  per  year.  Total 
inbound  traffic  flows  are  expected  to  increase  at  the  rate  of 
3.4%  per  year;  outbound  traffic  is  expected  to  grow  twice  as  fast 
at  a  6.9%  rate  per  year.  Total  through  traffic  movements  are 
expected  to  increase  at  an  average  rate  per  year  of  4.7%. 


(b)  Traffic  by 
_ Commodity 

Exhibit  1 1-5  details  the  Rock  Island  District  barge  traffic 
forecast  by  major  commodity  groups.  In  general,  grains  and  coal 
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traffic  experience  the  rapid  annual  growth  rates,  averaging  3.4% 
and  4.6%  respectively,  for  the  forecast  period.  Petroleum  prod¬ 
ucts  are  likely  to  grow  at  much  lower  rates  than  in  the  historical 
period,  due  to  fuel  substitution  and  increased  conservation.  The 
exception  is  distillate  fuel  oil  which  is  expected  to  grow  in  line 
with  the  rapid  increase  in  agricultural  production.  Traffic  de¬ 
clines  are  expected  in  residual  fuel  oil  (as  utilities  substitute 
less  expensive  fuels),  rock  salt  (as  environmental  concerns  over 
groundwater  pollution  cause  a  reduction  in  application),  and 
sand  and  gravel  (as  competition  from  landside  quarries  increases). 


(c)  Traffic  Density 

Exhibit  11-17  summarizes  the  estimated  barge  tonnage  density 
moving  through  each  port  equivalent  in  the  Rock  Island  District 
during  the  1969  to  2001  period.  Given  the  rapid  growth  in  down- 
bound  grain  and  upbound  coal  and  fertilizer  traffic,  the  lower 
port  equivalents  experience  more  substantial  traffic  growth  than 
those  near  the  upper  end  of  the  district.  For  example,  tonnage 
density  increases  at  an  average  annual  rate  at  PE  312  of  5.4% 
per  year,  more  than  doubling  traffic  passing  Lock  and  Dam  22  by 
the  year  2001.  On  the  other  hand,  PE  334  traffic  grows  at  the 
slightly  slower  rate  of  4.6%  per  year  to  2001. 
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EXHIBIT  II-l 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


UPPER  MISSISSIPPI  RIVER  PORT  EQUIVALENTS 


ST.  PAUL  DISTRICT  CORPS  OF  ENGINEERS 


Port  Equivalent 

River  Mile 

Location 

Number 

Name 

Upstream 

Downstream 

360 

Minneapolis  Upper 

857.0 

853.4 

358 

Minneapolis  Lower 

853.4 

847.0 

356 

St.  Paul,  Minnesota 

847.0 

830.0 

354 

L/D  2  Pool(l) 

830.0 

815.2 

352 

L/D  3  Pool 

815.2 

796.9 

350 

L/D  4  Pool 

796.9 

752.9 

348 

L/D  5  Pool 

752.9 

738.1 

346 

L/D  5a  Pool 

738.1 

728.5 

344 

L/D  6  Pool 

728.5 

714.2 

342 

L/D  7  Pool 

714.2 

702.5 

340 

L/D  8  Pool 

702.5 

679.1 

338 

L/D  9  Pool 

679.1 

647.9 

336 

L/D  10  Pool 

647.9 

615.1 

ROCK  ISLAND  DISTRICT 

CORPS  OF  ENGINEERS 

334 

L/D  11  Pool 

615.1 

583.0 

332 

L/D  12  Pool 

583.0 

556.7 

330 

L/D  13  Pool 

556.7 

522.5 

328 

L/D  14  Pool 

522.5 

493.2 

326 

L/D  15  Pool 

493.2 

482.9 

324 

L/D  16  Pool 

482.9 

457.1 

322 

L/D  17  Pool 

457.1 

437.1 

320 

L/D  18  Pool 

437.1 

410.5 

318 

L/D  19  Pool 

410.5 

364.2 

316 

L/D  20  Pool 

364 . 2 

343.2 

314 

L/D  21  Pool 

343.2 

324.9 

312 

L/D  22  Pool 

324.9 

301.2 

ST.  LOUIS  DISTRICT  CORPS 

OF  ENGINEERS 

310 

L/D  24  Pool 

301.2 

273.5 

308 

L/D  25  Pool 

273.5 

241.4 

306 

L/D  26  Pool 

241.4 

208.0 

Note : 

(1) 

L/D  *  Lock(s)  and  dam. 

Source: 

U 

.S.  Corps  of  Engineers. 
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EXHIBIT  II-2 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 

MISSISSIPPI  RIVER 
PORT  EQUIVALENTS 
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EXHIBIT  II-3 
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EXHIBIT  II-4 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


ROCK  ISLAND  DISTRICT 
BARGE  TRAFFIC  BY  CONCEPT 
(Tons) 


1969 

1970 

1971 

1972 

1 9  7  3 

*974 

1975 

1970 

1977 

TOTAL  TRAFFIC 

17.459.077 

20.666 ,814 

20.363.648 

22.882.585 

2i .920.266 

23.722.084 

23.110 .80S 

23.056 .672 

23 . 165.900 

rItmin  district 

362. 128 

338.049 

1 ,044.905 

940 .522 

830 . 097 

873.554 

892 .540 

537.826 

494 .899 

INBOUND 

ODBCUNO 

OO^nBOUNO 

4.165.297 

4.046.337 

118.960 

4.870.739 
4.683.949 
'86 . 790 

4,733. 995 
4.503 .81 1 
230. i 84 

5.044 . 375 
4.814,313 
230 .062 

4,285.947 
3.991 .838 
294 . i 09 

4.532.259 

4.249.971 

2e2 . 288 

4.771 . 8 ’ 6 

4 . 376.400 
395.416 

4.005.531 
3.479.940 
525 .591 

4.635.379 
4.230.95* 
404 .425 

OUTQauNO 

UP30UNQ 

DOWN BOUND 

3. 112.007 
87,647 
3.024 . 360 

3,663.512 

76.081 

3.590.018 

3.753 , 016 
107.805 
3.598.609 

4.902.944 
i 14.054 
4.783.603 

5.477 .363 
103.188 
5.307.111 

6.018. 544 
61 .360 
5.962.837 

6.493.341 

155.220 

6.338.121 

7.942.509 
183.627 
7. 702 .868 

6.987,059 
67 . 753 
6.920 . 796 

through  traffic 
upoouno 
DOvNaouNo 

9.319.945 

5.710.392 

3.609.253 

1  1 .294. 514 
6. 179.258 
5.H5.2S6 

10.833.932 
6.292.342 
4,541 , 590 

1  1  . 994, 744 
6.708.654 
5.206.090 

i  i  ,326.864 
4.5Q7.651 
6.739,213 

12.297. 727 
4.675 . 170 
7.766,975 

10.953. 1O8 
5.427. 453 
5.720.949 

1  1  .372.806 
5.632 .109 
6.324 ,943 

1  1  .048.563 
6.243.662 
5.402.928 

ORIGINATING  BOCK  ISLAND  TRAFFIC 


TQT4L 

3.974.135 

4,501.561 

4,795.721 

5.843.466 

6.307.455 

6.892 . 098 

7.385.801 

8.480.335 

7.4«i ,950 

ay  port 

EQUIVALENT: 

pE  3  1  4 

155.742 

175.913 

254.089 

309. 148 

332.996 

397.074 

306.837 

684 .746 

665.701 

P£  3  f  6 

548.063 

203.547 

320, 161 

422.492 

356.202 

295 .2*9 

3:7.507 

463.621 

364.710 

°E  3 1  8 

681 .507 

836.300 

756.448 

1.133.727 

1,148. 998 

1  .  '92.565 

1  .  229.557 

1  .442.258 

1  .313.819 

PE320 

382.036 

470.505 

393.886 

498 . 779 

406 . 78? 

401 .559 

404.092 

601 .3es 

594.503 

P5322 

328.721 

47 1  .408 

454 . 43: 

639. 104 

508.494 

436 . 525 

485.043 

755.573 

483.828 

PE  324 

456.816 

628.298 

469,356 

449 . 040 

548.890 

980.660 

1  .323.041 

1 .444.723 

1 .196  .592 

PE326 

93.249 

85.342 

187. 192 

178.601 

233.260 

425.726 

222.019 

'97 .243 

1  74.685 

PE328 

990.614 

934.530 

1 .121 .36' 

1  .  194.925 

1  ,200.963 

1  .225.039 

1.161. 926 

f  .  f  74 . 784 

f .030.229 

»E330 

0 

0 

0 

0 

0 

0 

1  18 .800 

1  .273 

0 

PE332 

50.068 

50. 170 

75. 18' 

139.277 

653.957 

651  .077 

670.023 

735.044 

713.893 

PE334 

0 

1 .295 

0 

3.080 

1  .246 

2i .686 

35.226 

57.165 

39,669 

TERMINATING 

ROCK  ISLAND  TRAFFIC 

total 

5.027.425 

5,708.708 

5.778.900 

5,984.897 

5,  H6.039 

5.405.813 

5.664.356 

4.543.357 

5.130.270 

It  PORT 

EQUIVALENT: 

i960 

’  37C 

i97i 

•973 

1973 

1974 

1970 

1970 

1 9  ?  7 

PE  3 1  4 

371 .451 

404 . 081 

40  5 . 0 4 S 

404.376 

295 . 1 44 

3S7 . 1 06 

301  .610 

345.098 

33-. 509 

PE  3  1  6 

1  t  2 .074 

57.465 

22.772 

23.372 

0.736 

21 .858 

20.112 

23 . 724 

43.316 

P£  3  1  0 

371.920 

590 . 202 

666 . 26 » 

013.363 

740 . 004 

746.776 

776.703 

590 . 143 

690.700 

PE320 

0 

67.630 

19,300 

1 6 . 300 

8  .  TOO 

'5.900 

30.100 

2.600 

2.550 

°€  322 

202.695 

262.437 

170.24? 

121  ,221 

112.959 

140 . 345 

’95.047 

'68.442 

197  .965 

»E324 

4?9 . 463 

497.047 

36  i  .  7  1  7 

443.526 

414. 509 

437.070 

431 . 739 

360.029 

453.986 

P£  320 

1 .348. 1  17 

1  .410.937 

1  .78-  .  .0? 

1  .€"5 . 391 

1  .  370 . 269 

1.333.174 

1  .250 .219 

879.405 

86 Y . 253 

P£328 

72i . 084 

794.377 

727.339 

’4  4.407 

585.238 

647.957 

693 . 76' 

788.002 

923.267 

PE330 

0 

0 

0 

0 

0 

0 

5 . 060 

5.000 

10.000 

PE332 

573.824 

67i .935 

713.816 

*>;J  194 

713.243 

727 . 1 35 

74?  .  440 

665,218 

019.535 

PE334 

596.857 

724.503 

635.964 

62 • ,2>2 

67  1 .363 

712.873 

682 . 1 28 

608.245 

64i .042 

Source:  DRI  Transportation  Service. 
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U.S 


ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


ROCK  ISLAND  DISTRICT 
BARGE  TRAFFIC  BY  CONCEPT 


BASELINE  FORECAST 
(Tons) 


*975 

19*6 

197* 

'978 

’5*9 

i960 

•9  J  ’ 

1  t8  2 

•913 

0'*L  *64681: 

23  . 

1*0 

805  * 

23. 

858. 

672 

23. 

165  . 

900 

25 

073 

$48 

25. 

-B3 

754 

26 

*4* 

73' 

29 

0  ■*  ■ 

99* 

29  . 

•  26 

643 

30. 

335 

782 

Ot Strict 

8«; 

540 

537  , 

826 

49- 

995 

49? 

929 

507  . 

052 

5i  8  . 

332 

53 

*  ’  3 

64C  . 

065 

553 

016 

)  N6Cv.nO 

4  . 

7"  1 

816 

4  . 

005  . 

531 

4  . 

635 

379 

4  . 

582 

275 

4  . 

923 

2_c  • 

5  . 

C4J 

665 

«_ 

;-62 

018 

5. 

7*0. 

-04 

5. 

9i*  . 

9*5 

c® -CfNO 

4  . 

37  r, 

JOO 

3  . 

47  0_ 

940 

4 . 

33C 

954 

4  . 

'  83 

256 

4  . 

<9 

9*9 

4  . 

59? 

84* 

4 

9C5 

sc: 

5  . 

2  27 

ese 

5 

393 

695 

;c  .nbcunq 

295 

416 

525  . 

59’ 

404 

425 

399 

2’9 

'j' 

372 

442  . 

838 

47' 

:'5 

503  . 

C  38 

525  . 

27C 

Qu ■  zZu»D 

6. 

493 

341 

7. 

94  2  . 

509 

6- 

96*  . 

059 

7  . 

922 

473 

8 

.  *4" 

56  1 

6  . 

00* 

070 

8  . 

•  4? 

09C 

9  . 

234  . 

580 

9. 

643. 

Si’ 

upjouno 

(55 

220 

'83. 

627 

6 

753 

63 

900 

69  . 

047 

T 1  . 

364 

73  . 

9' 7 

7*  . 

62i 

•  0. 

8*7 

DO-.nBCUNQ 

6  . 

330 

O' 

7. 

78  2. 

068 

6. 

920. 

796 

7  . 

866 

574 

8 

,  ’  78  . 

C  1  4 

8  . 

535  . 

706 

8  . 

075. 

1  73 

9. 

’56. 

959 

9. 

8*2 

944 

tHirric 

IQ  . 

953 

108 

1  1  . 

372. 

806 

1  1  . 

04  H  . 

563 

1  2  . 

059 

27  f 

»2. 

cs . 

79i 

12. 

577 

644 

13  . 

’  7  1  . 

3?* 

13. 

64J 

195 

14  . 

211. 

280 

L*iC u~0 

5 

45" 

453 

5. 

632  . 

(09 

6. 

243  . 

662 

6  . 

227 

(73 

6 

.  51 C  . 

4  94 

6  . 

72* 

42* 

©  . 

C?3  . 

345 

7  . 

3C7 

155 

*  , 

5*6. 

0C1 

2O..N8OUN0 

5. 

72C 

949 

6  . 

334  . 

943 

5. 

402  . 

928 

6. 

461 

3«  i 

6 . 

.75*  . 

OSG 

6. 

473  . 

54  1 

6 

699  . 

TO0 

6. 

9*9  . 

S62 

7  . 

257. 

300 

'985 

'  9  J6 

1987 

’9*8 

'989 

>  «©o 

i*«l 

iftj 

5'4v  'aiP'lC 

3  1  . 

30 

769 

32  . 

323 

985 

33. 

*7“  . 

409 

34. 

372. 

i85 

35 

.  6*9  . 

435 

37 

.083 

148 

38 

66? 

'82 

39. 

860 

w: 

4  (  . 

279 

309 

31ST6IC7 

*50 

172 

% 

566  . 

OO 

570  . 

6i2 

5*6  . 

00’ 

584 

590 

592 

654 

5?8 

165 

6C5 

*19 

*12 

738 

IN3C--.0 

6  . 

OO 

640 

6  . 

293. 

525 

6. 

O* 

773 

6  . 

.638  . 

355 

6 

.172 

641 

7 

.093 

34 

- 

:«2 

295 

r . 

556 

4(6 

r. 

,  "9  ' 

9*9 

5  . 

•f: 

31  ' 

5  . 

72  J 

773 

5. 

84  0 

43' 

6  . 

,Gt  J  . 

*09 

6 

23C 

7?  1 

6 

.  4;  * 

257 

6 

56-> 

’  34 

8. 

824 

236 

* , 

036 

908 

2C-.N60UH0 

5*i« 

329 

569. 

753 

590 

342 

6' 4  . 

646 

64  1 

92* 

665 

837 

596 

1  62 

723 

380 

753 

CB 1 

ouracjNO 

9  . 

940 

580 

»0. 

27  1  . 

320 

1  0  . 

759 

944 

(  t 

05’  - 

338 

1  1 

486 

5(4 

12, 

.069 

923 

’  2  , 

.662 

227 

13. 

1  16 

594 

13. 

»! 

889 

jp;3uno 

80 

354 

82  . 

225 

81 

98i 

82  . 

029 

85 

095 

98 

759 

9  ’ 

461 

93 

3«» 

•  5 

34* 

SO*'- IOvno 

9. 

680 

226 

10  . 

189. 

084 

10  . 

6T7 

963 

10. 

96  9. 

309 

i  i 

403 

4(9 

1  (  , 

.98’ 

135 

12 

.570. 

759 

13. 

023 

JH 

13 

,497 

54C 

1  4  . 

7  •  4 

3TT 

’5. 

•93. 

OO 

15  . 

,707 

080 

’6 

.’16. 

49i 

16 

.703 

663 

l  7  , 

.311 

436 

’0 

C4?  . 

602 

1 8 . 

819 

933 

!». 

00* 

7  . 

79? 

206 

6  . 

006  . 

750 

8. 

,28  0 

77i 

8 

,5>7. 

220 

6 

- 130 

’90 

9 

.111 

165 

9 

.479  . 

374 

9  . 

7*2 

468 

10  . 

.099 

]M 

33..*4*OUHO 

7  . 

5'4 

322 

7  . 

726  . 

1  7  0 

8  . 

,039 

79* 

8 

.  206  . 

6’2 

8 

.  47  4 

983 

6 

.8(2 

1  35 

9. 

.  '50  . 

579 

9. 

403 

•>* 

9. 

7«  1 

574 

»9«3 

1994 

i??5 

1  996 

•*»7 

1  9?8 

•  0  . 

0 

0 

s 

20: 

>  ■ 

*3 t 1 ^  *a4»®ic 

<2 

.  252 

.362 

43 

.  31 ; 

.  82’ 

44 

,  .  277 

637 

45 . 39? 

602 

40.4?? 

;  »S 

47 

'  .646 

229 

-1 

1  *95 

96? 

49 

.  5fC 

.120 

5i 

.  195 

06* 

•I*-!N  315T6JC7 

6’< 

».658 

626 

i  .  777 

63  ■ 

070 

64  1 

636 

©4  • 

.  2-8 

657 

*53 

56  5 

::s 

573 

.  24  • 

50i 

588 

*s::y*D 


veevj*? 
:3  5M 
701 .679 


7 .95  <  8^5 
7 . ( *  o  . 455 
77; . 090 


7.99'  0*8 
i . 2i ’  330 
'75. T48 


8 . 095  5:7 
“.306  932 
788 .595 


3.“'  553 
:•  :«* 
7?7  5J5 


8.253 . 880 
7.446.37’ 

807  .  JC9 


i  :h  **■  i.-si*  «o< 

•:«  -6;  7.5*2. 659  7 . 035 . 1  § ' 

8  5  352  124.  19  112  U’ 


0U7  5'3jNa 

us?0~wO 

ZZ  N»0w**s 


1 4.07* . 0*5 

1 4 .579 . 401 

'5. 09”. 027 

i5. 529. 093 

•6. ’S’ . "93 

(6.752.232 

•7.345 . 4CC 

17 .959  649 

18.567 .(43 

9r> .  7  4  ( 

90 . 474 

102.2*5 

1 C  3 . ’94 

•C4 . c2 1 

’ C5  f?9 

'0* . 325 

:J82* 

"1.795 

13.991. 344 

14 .4*0.938 

(4.995,742 

(5.527.699 

’0.37“. 77J 

i8.047.323 

(7.237.575 

i7.849.8S8 

16. 468.348 

tm*Cjoh  t»irnc 
U923UN0 
;C..w8CU*0 


if. 999.354 

(0.202.449 
(0. *:a. i 31 


20 . 154 . 798 
(0 ,33« . 092 
(0.43  t  .  304 


20.546 . 494 
i 0 . <04 . 675 

iQ. ’87.i*4 


2i .032 . 745 
i0 . 555 .84i 

Ii.ii3.759 


2 i . <59 .4(3 
•0.675 . C47 
i  i  .Mi  .299 


;i .981 .154 
)0.8C5. 739 
i i  .835.294 


22  454  7JC 
(0.90 . 773 
0.20 .761 


22.951 .0*1 
1 1 .03( .4*0 

12.623. 280 


23.449.3** 
n  .  08.8*3 
(3.C04  4(3 
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ROCK  ISLAND  DISTRICT 
BARGE  TRAFFIC  BY  COMMODITY 

BASELINE  FORECAST  (Cont'd.) 
(Tons) 


i  <-  . 

00* 


::lS 

.iiJ 

%;•*  -iNOUi  mitiu.im 

jr-*» 
m:  ;  s* 

,r  - . 1 1.  4 
:;}*..*»«  «v|w 
•is:  -4c  * .i.  3». 

*sa- 


;iwn' 

»!.!  »0*.CC<l4!N>iCT* 


S  •  ! 
9*4 


444  *3« 
u'i  »a 
*04  04 


443 

444 
.49 


S49 

SSI 

::s 


244 

944 

400 


]  :  ;  s*J 


«?  «'l 
4-  *35 

s:i  :sj 

'.1  634 
*43  444 
«4<  4}| 
•24  4«3 
644  490 
46  42* 


•  2  6  4 
442  409 
4-4  4*4 


i 0 . 409  23.444  6?3  23.  44  900 


293*3  444  24  *42  *44 


24.33*  )i?  24  26  40 
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ROCK  ISLAND  DISTRICT 
BARGE  TRAFFIC  BY  COMMODITY 

BASELINE  FORECAST  (Cont'd.) 
(Tons) 
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ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT - 


Source!  U.S.  Deportment  of  Energy.  Stot us  Of  Cod 
So|)plcnient.  Moy  1970. 


EXHIBIT  II-9 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


UPPER  MISSISSIPPI  WATERBORNE  COAL  TRAFFIC  EQUATION 
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Source:  DRI  Transportation  Service. 
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EXHIBIT  11-10 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


PROJECTED  COAL  DEMAND  BY  MAJOR  SECTOR 

_ DRI/CONTROLQ57  9 _ 
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U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


PROJECTED  ENERGY  DEMANDS  FOR 
THE  EAST  NORTH  CENTRAL  REGION (8) 
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PROJECTED  ENERGY  DEMANDS  FOR  THE  WEST 
NORTH  CENTRAL  REGION  (Cont'd.)  (9) 
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*95.4 

1.2 

1.3 

Industrial 

*03.3 

*23.4 

*  529  * 

552 . 2 

■52.- 

5*2.* 

*31.4 

1*7  3 

• 2.3 

-3.5 

'atal 

1,334. 3 

1.541. 1 

..*94.4 

1.5U.  ' 

..504.. 

1.557  5 

1.414.. 

..54*. 1 

2.i 

•0.1 

natural  Sas  Arailaoi ! *ty 

1,471.5 

..599.1 

1.529.4 

..  522.3 

1.533.4 

*21  2 

1.475.4 

1.5*3. 2 

3.. 

-3  •• 

•arjinal  tdsiddfltial  '"at.  ’ll 

2.4 

:.s 

*. : 

5.  i 

5 . 5 

3  J 

11.5 

1*  1 

5.5 

S.l 

»**r to*  ijaaart'.al  £ 1  ft .  .. 

3. ; 

*  . 

i . ; 

5.5 

..  . 

*4.  2 

11.8 

•  * 

5.3 

touraqo  '..idwtcr*al  £  oc.  i 

3.4 

d.. 

3.5 

5.  - 

5.4 

?.. 

::.2 

*  : 

5.1 

a.arafd  losiotnt-.al  Sat  2! 

::.s 

13.5 

a. 3 

*5.3 

*2.3 

124.. 

**  >  i 

2*9.3 

13.4 

.3.1 

Oooraoo  laMrcal  ias  2! 

14.5 

10.  J 

21.  J 

i2. 2 

122.2 

199.2 

.”*  5 

.1.  ’ 

.... 

**ar iqo  Industrial  ias  .2! 

.4.3 

21.5 

52.. 

40.* 

125.5 

232. » 

15.2 

iaal  -  £'aetr*c  jf.1  ifas  21 

3.) 

1.3 

1.5 

*  2.  4 

1.  i 

5—1 

s.* 

3.3 

«  * 

21!  -  £l#ctr*e  Jtil'tios  3) 

.3 

2.2 

2.  ’ 

4.2 

*  * 

11.  > 

.i.i 

1*3 

...4 

.3.3 

lateral  ias  -  £iac.  ;tr. .  ,2) 

*•* 

3 

1.5 

3.3 

5.3 

.3.4 

ii.* 

29.1 

13. 

.1.5 

£»wic  imhoatoks 

»osiaontial  ‘adulation  .*) 

14. » 

17.3 

1  1 

11.3 

19.3 

19. 3 

75.  * 

22.1 

1.3 

3.4 

ittsosadlo  JneoM  , J) 

134.4 

121.1 

122.2 

213.4 

3*2.* 

£23.2 

”1.3 

979.1 

13.3 

4.* 

ij—trcial  isalojaant  t) 

*.335.4 

*,327.* 

5.133. J 

5.549.* 

£.  3*3 .  * 

5.203.3 

5.54*  1 

2.1 

-.3 

nous i "9  itaei  7) 

5, 97'.  4 

5. a*  > 

5. .40. 5 

».*«.*.  1 

*.382.3 

*.337.. 

4.13? .3 

4, *03  » 

1.8 

..3 

l  Vpc. 

4.5 

9.5 

12. * 

.5.5 

13.  * 

13.2 

29.  * 

33.3 

'4 

*  natural  ias  ‘data* 

54.4 

54.1 

54.3 

S3.* 

50.  * 

ll.  « 

:6. 4 

£4.2 

■0.4 

-0.  * 

S  311  and  2tnor'  noatao 

U. 4 

a.: 

'2a  2 

19  ) 

1*.* 

15.4 

;*.l 

12 .2 

•2.4 

•1.  a 

Notest  (1)  Cents  per  kilowatt  hour. 

(2)  Cent*  per  therm* 

(3)  Dollars  per  million 

BTU. 

(4)  Millions  of  persons* 

(5)  Billions  of  current 

•lol  I  a  r  s. 

(6)  Thvmn<1s  of  persons. 

(7)  Thousands  of  units. 

(8)  See  Mots  3  to  Table 

I 1-4  for 

states 

included  in  EMC. 

(9)  Se*  Note  4  to  Table 

I 1*4  for 

states 

t r?lii1ed  In  WNC. 


Siurcat  DPI  Tr  tnsporf  *t  1  .in  Sen/ to! t. 
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EXHIBIT  11-12 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 

UPPER  MISSISSIPPI 

WATERBORNE  GASOLINE  TRAFFIC  EQUATION 

GPOJVAar  .East  S3UA6E3 


iNNUAti'SM  *0  ijr") 
3E?€N0E*T  via :a8 Li' 

cpef*  :c:£n* 


'  3  38SS9vAT:ChS 

(»TT29t  "JM06ST 

stg.  £ssca 


:noesenoent  /ABiiaui 


-279644 

5. 

5956-03 

-0.49 11 

CONSTANT 

1 ) 

14.5772 

3.302 

4.415 

OGNTaN#*  t-CGN 

2) 

-35.9262 

9.179 

-3*915 

vhmgnpp*»3T2 

3) 

-415832 

1  . 

2686-05 

-3.281 

PMYWTva 

5-9A9 

30UABE0 :  3.-343 

0U99IN 

-*aT30n  S7Ar:sr 

* r : 

• . 32-5 

5  7  ANOAAO  £a«Ca  Zf  7wg 

4£ 

gsessicn: 

1 . 3266-05 

sCPMAuIZEO: 

3  A  7* 

AC7'JAi. 

f.T 

7£0  ■ 

MARKS  actual 

VAw-ES 

•985 

2.334.651 

344 

.  536 

•  966 

’.979.346  2. 

038 

.  050 

a  ee 

i  987 

1.339.56 3  2. 

033 

.  334 

•  969 

2,129.196  2. 

342 

.  303 

—  • 

'  969 

2.136.300  2. 

1*0 

.392 

•  973 

2.3i 1 .523  2. 

23a 

.  995 

—  • 

1  971 

2,335.026  2. 

41  * 

.  ■  71 

•  4k 

'972 

2.235.177  2. 

329 

.  542 

■  973 

1.341, 734  1  , 

976 

.142 

•  • 

■974 

1 .573,049  1 , 

528 

.541  -• 

1975 

2.525.543  2. 

343 

.  •  22 

'976 

2 . 386 , 666  2  . 

4i0 

.  994 

*« 

1  977 

1 . 746 .141  1 . 

843 

.027 

r-S7A7 

:S7:C(  3.3);  10 

•  S3 

=art:al 

cosr6i.a::2h 

M£an  36 V 

1  )  OGMranem:  .0GNT9(V*MN-Ca.N79N*:  W 

0 . 837 1 29 

298596  3! 

•CGN 

-5N#U-  PGN79N#»« 

2  v»iyCMA°eB3T2 

-0.-93727 

53123.3 

3)  CMYUlTHa 

WTT29I IUMDEST 
where  OGNTRM<Q___  ___ 
MI,MGNPPeP3T2 
CMYN7HR 


=4(?t:al  $*4NCiao  eias-:c:*v 

:osrei.a::cm  mean  ;e.:a*:cn  **  viean 

:.aa?’:9  199596  35001.9  2.3-223 

-0. ■’93727  53123.5  '.2756.7  -0.508685 

-0.737972  3.153348  3.360801  -0.0304590 


is  Upper  Mississippi  River  gcsoiine  borge  trarTc 
destinations 

is  demcnd  for  gcscii-e  'r.  eccn  at  *he  ^cper  M;ssissicci 
River  states 

:s  pipeline  flows  of  gcsoiine  £rom  Gulf  Coast  *o 
the  Midwest 

is  a  dummy  vcricoie  for  i  ??3-i  ?7i  weather  ond 
energy  problems 


Source:  DRI  Transportation  Service. 

Kearney  M*rwgemen«  ConsotWnn 


EXHIBIT  11-13 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


UPPER  MISSISSIPPI 

WATERBORNE  JET  FUEL  TRAFFIC  EQUATION 


OSOi'tAav  .EAST  SOUASSS 

ANNUALM965  -0  ■’37")  ’3  38SE4V  AT -.pi 

3E8EN0E.NT  »As:AaLs:  *7*291  2UMCEST 

NS 

CPE.ee£C:£NT  373.  £3809 

t-sta: 

;V0S?ENCEN7  VA8 

:a6l£ 

34758.3  4. 5922*04 

3 . *569 

constant 

1  ) 

2.95613  2.101 

1 .407 

PUFT8N#(jM06S7 

2) 

-0.356226  4.635 

-0.1413 

¥1 JFKSP*P3T2 

3) 

125673  3.5575*04 

3.533 

3*475667 

9-3A8  5CUA8E3 :  3. 4443 

2U99lN-*ArSCN  57A7. ■»•.«:  2.9444 

3 f ANOAftC  ES3CB  Of  ‘u£  s£3S6SSICN:  3 

. 3796-04 

NCSMAlZPEP :  3. 

3166 

3  ATE 

AC  *'2  A  L 

r * 3  ■ 

'4A SKS  ACTUAL  VALUES 

1965 

46. 956 

54 . 229  •— 

’966 

•36. 498 

-94.156 

:  967 

214.531 

206.362 

’963 

39. 385 

33 . ' 90 

•  ♦ 

i  959 

1  3'  .  323 

1  3C . 256 

1  9  *0 

52.-36 

38 . 563  •* 

'971 

1 30 . 351 

99 . ’ 92 

• 

•972 

’44.353 

*  32 . 466 

. . 

’973 

t’7,241 

1-3.505 

1974 

1 75.445 

1  30 . 369 

•975 

57,196 

133.385 

’976 

154, 1*4 

1  28 , 223 

1977 

92,738 

1 30, 959 

*  *  •  r 

&»a- : a  u 

57ANCA90 

5.A57:::*-' 

:c88elat:3m 

mean  pev:at:pn 

A*  VIE  AN 

•  .. 

9N«JM063t 

3.424609 

23889.3  3368.32 

3.5"64C5 

2)  >41  jfHPW3T2 

-0 . 3471419 

3343.53  3365.57 

-0.31 790  90 

3)  3*476667 

3.732238 

3. -53846  3.380801 

3 . i 57305 

where  WTT2?l2UiMDE3T  is  Upcer  Mississippi  River  jet  fuel  ccirge  traffic 

DJF7RNi§UMQ£ST  is  demcnd  for  jet  fuel  in  the  'Jcper  Mississippi 

River  states 


Ml  JFK?P'SP3~2 


DMY  6oo7 


s  movements  of  jet  fuel  *o  Micwest  states 
from  Guif  Coast  origins 

is  the  Vietnam  Wcr  fuel  use  dummy  variable 


Source:  DRI  Transpor ta fc ion  Service. 
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EXHIBIT  11-14 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


UPPER  MISSISSIPPI 

WATERBORNE  DISTILLATE  FUEL  OIL  EQUATION 


ORDINARY  mzA S T  SCUARE5 


ANNUAL! 1963  *0  197') 
OEPENOENt  VAR 1  A3L  *  '• 

'3  OBSERVATIONS 
•T*29i 4UMCEST 

COEFFICIENT 

sto.  error 

--S7AT 

: noepenoent 

-349383 

4 . 5 1 2 £-05 

-1.19' 

CONSTANT 

1  ) 

'4.3705 

4.153 

3.508 

oof*u.moest 

2) 

-19.771 9 

6.334 

-3.893 

vn  DFPPeP372 

3) 

-390037 

’ . 384E-03 

-2.819 

0MY68 

R-3AR  SOUAREO:  3.3962 
OuaaiN-AATSON  STAT’.a'IC:  '.3230 
jtanoaro  error  of  **£  rsoressicn: 

'  . 3086-05 

NORMALIZED: 

OATS 

actual 

ci— so  • 

harks  actual 

values 

'963 

•968 

'957 

'968 

•969 

•970 

730.243 

930.321 

1 .339.388 
323.435 
1.'04. *33  ’. 

1 ,386. 5S3 

364.323 

384. i 92 

985 . 334 
323.453  * 

32 • . t  20 
386.396 

•  m 

'972 
•973 
•  974 
1973 

•976 

1977 

'  . 377 , 002  1  . 

931 . 203 
772.733 
1.151,293  •  . 

1 , 405 .147 
979.074 

245.-54 

315.  i  33 

345.487 

393.237 

27' .320 
333.568 

• 

mm  • 

mm 

- - 

partial 

standard 

elastic:** 

CORRELATION 

KEAN 

:ev;a*:cn 

AT  mean 

' ) 

30F*UM0EST 

3 . 750020 

130301 

‘  3698.5 

i . 92853 

2) 

vhof44*»3  72 

-0. 594i5i 

•5873,3 

3362.35 

-0.338599 

3) 

SMY38 

-0.384723 

3.0769231 

0.286469 

-0.0304467 

where  <V7T29 !  4CMCE57 

is  wpper  Mississipp 

i  distil  Icte 

traffic  terminations 


DOFmjMDEST 

M!OFPP'3P3T2 


CMY63 


;s  demand  for  distil Icte  fuel  oii  'n  *he  wpper 
River  states 

'■s  movement  of  distillate  fuel  oil  /'a  pipeline 
from  the  Gulf  to  the  Midwest 

:s  a  dummv  varicDie  ‘or  *he  veer  963 


Source:  DRI  Transportation  Service. 
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EXHIBIT  11-15 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


UPPER  MISSISSIPPI 

WATERBORNE  RESIDUAL  FUEL  OIL  EQUATION 


owinaay  least  souases 


annual;  '963  *0  i  97"* ) 
3Epe.ncent  v  as  i able  ; 

CPE  4* t C I  ENT 

-293654 

t)  6 . 26070E-0S 

2)  7. S70t  3 


'3  38SE Bv A T : 

4T- 29 i 5UM0EST 

cns 

STp .  E5RCB 

T-STAT 

3. 7S7S-04 

-7.949 

1 . 238E-C5 

30.37 

0.9316 

9.323 

INDEPENDENT  VABIAaLi 

constant 

¥KTSHB29l3*Ui40EST 

dbmmjmoest 


4-3AB  sauAsea:  3. 5939 

TUBS IN— WATSON  STATIST'.;:  2. *353 

5T  anOAAO  c.BBCfl  Of  ~--i6  BESBESSICN:  9679  ncBMAlICEQ:  3.33CAO 


3ATE 

ACTUAL 

5?  •  1 

■TSO  •  VIABKS  ACTUAL  VALUES 

'  963 

337. 329 

337 

,  323  • 

•  968 

373. 1 “A 

367 

992 

•?67 

281 . ,52 

2 

,296 

1368 

313. 131 

3’0 

,  36 7 

'  369 

’98. 345 

•  69 

.55'  • 

•9"0 

20. 933 

35 

,3'3  •- 

>971 

260.301 

234 

.34,  . 

'972 

262. ’48 

260 

3'3 

'973 

196. 488 

2*2 

,  TOO  « 

■974 

329.731 

320 

,  360  • 

•973 

549.323 

349 

,  343  • 

1973 

605. 3'4 

6 ' 3 

,  S'  3 

1977 

408, 610 

395 

,34  1  • 

AAflTTAi. 

CCBBELATtCN 


NEAN 


stanoabo  -last;:: 
sen ;at:-n  at  wean 


1)  UKTSXB291 5#UMCEST  3.999050 

2)  OBP*U*OES7  0.934797 


3.0529480  0.3249036 

36837. •  3332.23 


' .34117 

3. 387439 


*nere  MT  i  29 1  5L/MDE5  i  s  Joper  V\ississicol  residual  fuel  oil  ocrge  traffic 

tern i net  ions 


•MKTSHR29 1 5i3UMCc3  i  is  fbe  historical  rnarkct  snare  of  barge  traffic 

in  total  Upoer  River  residual  oil  use 

DRFgjUMDESi  (s  total  'esicucl  *’uei  oil  ccrsumotioh  :n  ‘be 

»  'Joper  River  states 

Source:  DRI  Transpor ta t ion  Service. 
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EXHIBIT  11-16 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


ROCK  ISLAND  DISTRICT  BARGE  TRAFFIC 
FORECASTING  EQUATION  FOR  CEMENT 


CPOINAPy  .EAST  SOUAPES 


ANNUA'.  1  1  969  *0  1977  1 
0EPEN0ENT  /A3:a8L£: 

3  08SEP/AT 
1324 i TOT 

:cns 

CaE'PiCIENT 

373.  EPPOP 

r-STAT 

inospsncent 

-1 

•  74i  36E-0S 

2 . 555E-05 

-3.8*7 

constant 

*  ) 

36.2333 

6.  *98 

9.072 

E5a»UMISS 

2) 

164590 

2.51 *E*04 

3 . 540 

0MY7! 72 

P-9AP  SCUAPE0 :  3. 9! 40 

3uP8iN-*ArscN  statist::.-  ’.saai 
STAN0AP0  SPPCR  3 f  *-E  PSOPESSICn: 

2 . 5875-04 

NCPMA t : CEO : 

aaPt; 

csppela 

At 

t ; :n  mean 

stanoaso 

3Ev:a*:on 

e.as*::;t* 

AT  MEAN 

1)  EEA4UMI SS  0 . 365430  40’l5.4  1588.30  3.35:5 

2)  0MY7172  3.936471  0.2:2222  3.4i5?40  3.0625459 


■vnere  !324ITQT 


EEA.aUMISS 


Total  Rock  islcrd  Distrct  cement  ‘raffle 
via  barge 

Total  errDloymert  in  me  Upper  Wi&sissiopi 
River  sfetes 


DMY7I72 


Dummy  variable  for  *he  years  .97'.  end  1  ?72 


Source:  DRI  Transportation  Service. 
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ROCK  ISLAND  DISTRICT 


EXHIBIT  11-17 
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Ill  -  CONSTRAINT  ANALYSIS 


The  principal  assumption  behind  the  barge  traffic  forecasts 
presented  in  Section  II  is  that  the  technical  capability  of  the 
waterway  system  is  adequate  to  accommodate  projected  traffic.  As 
part  of  the  constraint  analysis,  this  assumption  is  relaxed. 
Specific  constraints  that  might  reduce  future  traffic  below 
forecasted  levels  are  identified  and  analyzed. 

The  potential  constraints  addressed  in  this  study  include: 

Lock  capacity. 

Navigational  constraints. 

Legal  constraints  on  commercial  development. 

Terminal  capacity. 

Fleeting  space. 

Winter  navigation. 

Conflicts  with  recreational  use. 


Each  of  these  constraints  will  be  discussed  urn  r  a  separate 
subheading.  In  general,  the  discussion  of  each  constraint  will 
include  an  assessment  of  current  operations  and  problems, 
description  of  methodology,  statement  of  findings,  statement  of 
conclusions,  and  evaluation  of  possible  solutions. 


LOCK  CAPACITY 

The  nine-foot  channel  project  for  the  Upper  Mississippi  was 
made  possible  by  the  construction  of  29  dams  and  locks.  The 
GREAT  II  area  includes  12  separate  dams  from  Lock  11  at  Guttenburg, 
Iowa  at  the  north  end  of  the  district  to  Lock  22  at  Saverton, 
Missouri  at  the  south  end.  The  following  subsection  discusses 
current  lock  operations  and  problems. 


(a)  Lock  Operations 
_ and  Problems 

The  Corps  of  Engineers  can  regulate  the  river  flow  at  each 
dam.  This  capability  makes  it  possible  to  have  safe  and  efficient 
navigation  under  widely  varying  river  flow  conditions.  A  lock 
chamber  is  constructed  at  each  dam;  the  level  of  water  depth  in 
each  chamber  can  be  raised  or  lowered  so  that  traffic  can  move 
from  one  pool  to  another. 
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Exhibit  III-l  lists  the  relevant  physical  characteristics  of 
each  lock  chamber  in  the  Rock  Island  District.  As  can  be  seen, 

11  chambers  are  600  feet  long  by  110  feet  wide.  The  chamber  at 
Lock  19  is  1,200  feet  long  and  110  feet  wide.  There  are  smaller, 
auxiliary  chambers  at  Locks  14  and  15. 


Inspections  of  Performance  Monitoring  System  (PMS)  data 
collected  by  the  Corps  of  Engineers  and  interviews  with  barge  and 
towing  companies  indicate  that  there  are  at  least  six  different 
types  of  lockages  at  each  of  the  12  main  chamber  locks.  These 
types  of  lockages  are  called:  straight,  double,  setover,  knock¬ 
out,  other  commercial,  and  recreational.  A  brief  description  of 
each  type  of  lockage  is  provided  in  Exhibit  III-2.  Figure  III-l 
depicts  the  type  of  locking  activity  that  occurred  during  1977 
at  Lock  22.  As  can  be  seen,  double  lockages  accounted  for  only 
44%  of  total  lockages,  but  these  lockages  accounted  for  over  70% 
and  80%  of  total  locking  time  and  total  tonnage  passing  the  lock, 
respectively.  Double  lockages  account  for  the  majority  of  the 
tonnage  passing  Lock  22,  because  of  the  much  larger  average  number 
of  barges  per  locking  event  (see  Table  III-l  for  a  comparison  of 
the  average  number  of  barges  per  lockage  type).  Double  lockages 
also  account  for  the  majority  of  locking  time  at  Lock  22,  because 
the  average  process  time  for  double  locking  events  is  far  greater 
than  for  other  lockages  (see  Table  III-l  for  a  comparison  of 
average  process  time  per  lockage  type). 

Table  III-l 


Comparison  of  Average  Tow  Size  and 
Processing  Time(l)  by  Type  of  Lockage 
(1977  Data  for  Lock  22) 


Average 


Type  of  Lockage  Average  Tow  Size  Processing  Time 


( Barges ) 

(Minutes) 

Stra  ight 

2.9 

42 

Double 

13.0 

124 

Setover 

v>J 

• 

CO 

73 

Knockou  t 

4  .  3 

60 

Other  Commercial 

0.3 

33 

Recreational 

- 

17 

Note:  (1)  Processing  time  includes  time  for  approach,  entry, 

chambering,  and  exit.  For  a  definition  of  approach, 
entry,  chambering,  and  exit,  see  Note  (1)  Exhibit  III-6. 

Source:  U.S.  Corps  of  Engineers,  1977  PMS  Data. 
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Percent 


100-i 


Tota]  Tonnage 
Passing  the  Lock 


Key:  £ 

□ 

n 

§§ 

Recreation 

Other 

Straight 

Setover / 

Commercial 

Knockout 

Note:  (1)  See  Exhibit  1 1 1  —  2  for  descriptions  of  lockage 

Source:  U.S.  Corps  of  Engineers,  1977  PMS  data. 
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Interviews  with  representatives  of  the  barge  and  towing 
industry  and  the  Corps  of  Engineers  were  conducted  to  identify 
navigational  problems  posed  by  the  locks.  These  representatives 
revealed  that: 

1.  The  downbound  approach  to  Locks  19  and  22  posed 
navigational  problems. 

2.  Bridges  at  Locks  15  and  19  could  interfere  with 
normal  locking  operations. 

(See  Exhibit  1 1 1  —  3  for  a  complete  listing  of  the  companies 
contacted  by  A.  T.  Kearney  for  the  constraint  analysis.)  The 
downbound  approach  to  Lock  19  is  difficult  to  navigate  because 
the  channel  width  is  restricted  by  breakwalls  extending  from 
both  sides  of  the  riverbank.  The  Corps  of  Engineers  informed 
A.  T.  Kearney  that  at  least  one  of  these  breakwalls  would  be 
removed  and  no  further  discussion  of  this  will  be  made.  The 
downbound  approach  to  Lock  22  is  also  difficult  to  navigate 
because  the  channel  is  narrow  and  the  river  'iirrent  can  be  swift. 
In  fact,  for  a  distance  of  1-1/2  miles,  the  channel  just  north 
of  Lock  22  is  restricted  to  one-way  traffic  for  tows.  As  will  be 
discussed  later,  the  restrictive  downbound  approach  to  Lock  22 
does  reduce  lock  capacity.  Possible  solutions  to  this  problem 
are  also  discussed.  Finally,  the  locking  operations  at  Locks  15 
and  19  are  affected  if  the  bridges  at  these  points  are  closed  to 
barge  traffic.  To  the  extent  that  locking  activity  appears  to 
be  inadequate  at  these  points  to  handle  future  traffic,  possible 
solutions  to  these  problems  will  be  discussed. 


Representatives  t rom  the  barge  and  towing  industry  and  the 
Corps  also  indicated  that: 

1.  Waiting  time  at  Lock  22  is  of  increased  concern 
in  recent  years. 

2.  There  arc.1  no  special  queuing  procedures  in  effect 
at  any  of  the  locks  throughout  the  Rock  Island  District. 

Analysis  of  1977  PMS  data  confirmed  that  total  delay  hours  at  Lock 
22  were  larger  than  at  any  other  lock  in  the  Rock  Island  District. 
One  barge  company  source  indicated  that  delay  time  at  Lock  22  was 
becoming  a  special  problem  as  a  result  of  the  locking  procedures 
in  effect  at  Locks  26.  As  a  result  of  the  extreme  congestion  at 
Locks  26,  the  Corps  of  Engineers  have  instituted  special  locking 
procedures  that  call  for  processing  four  upbound  tows  followed 
by  four  downbound  tows.  As  these  upbound  tows  move  further  north, 
they  can  arrive  "in  sequence"  at  Lock  22.  Since  the  lockmaster  at 
Lock  22  usually  processes  one  upbound  tow  followed  by  a  downbound 
tow,  the  wait  for  the  other  upbound  tows  at  Lock  22  can  be  even 
longer  than  the  average  tow  delay.  This  phenomenon  suggests  that 


» 
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it  may  be  necessary  for  the  Corps  to  adopt  a  system  approach  to 
processing  traffic  by  instituting  special  locking  procedures 
from  Locks  26  all  the  way  up  the  Mississippi  River.  The  Rock 
Island  District  has  not  instituted  special  locking  procedures, 
such  as  those  in  effect  at  Locks  26,  at  any  of  its  locks.  The 
possible  benefits  from  instituting  such  procedures  will  be  dis¬ 
cussed  in  detail  as  a  means  of  increasing  lock  capacity  at  key 
locks  identified  as  possible  constraints  in  the  future. 


(b)  Method  of 
_ Analysis 

The  method  of  analyzing  the  demand  in  1980,  1990,  and  2000 
for  lock  capacity  represented  by  projected  traffic  flows  was 
briefly  outlined  in  Section  I.  A  more  detailed  discussion  of 
A.  T.  Kearney's  approach  is  discussed  below.  The  approach  in¬ 
volved  comparing  the  demand  for  lock  capacity  as  indicated  by 
the  amount  of  time  required  to  lock  projected  traffic  through 
each  lock  with  the  supply  of  lock  capacity  as  indicated  by  the 
number  of  hours  that  each  lock  is  available  for  processing  traffic 
during  the  open  season.  There  were  at  least  eight  different  steps. 

1.  Compute  tonnage  passing  each  lock.  The  first  step 
involved  computing  the  amount  of  tonnage  passing  each  lock  by 
commodity  and  direction.  All  traffic  (i.e.,  through,  within, 
inbound,  and  outbound)  was  analyzed.  The  specific  terminating  PE 
(for  an  identification  of  port  equivalents  see  Exhibit  II-l)  had 
to  be  identified  for  all  inbound  traffic  to  determine  which  of 

the  12  locks  this  traffic  flow  would  pass.  The  specific  originat¬ 
ing  PE  had  to  be  identified  for  all  outbound  traffic.  Finally, 
the  terminating  and  originating  PEs  had  to  be  identified  for 
within  traffic.  (See  Exhibit  II-5  for  summary  traffic  data. 

Traffic  data  classified  by  concept,  commodity,  and  PE  could  not 
be  published  without  disclosing  confidential  company  shipments.) 

2 .  Specify  type  of  tow  for  each  commodity  movement. 

It  was  necessary  to  specify  the  typical  barge  lading  and  tow 
size  for  each  commodity  movement  in  order  to  convert  tonnage 
flows  into  an  equivalent  number  of  loaded  tows.  Wherever  possible, 
A.  T.  Kearney  relied  on  1977  PMS  data  to  estimate  barge  lading  and 
tow  size.  Unfortunately,  the  PMS  data  were  not  disaggregated 
enough  to  be  of  much  use  for  certain  types  of  specialized  dry  cargo 
traffic  and  most  liquid  cargo  traffic.  For  this  traffic,  A.  T. 
Kearney  relied  on  information  gathered  from  carriers,  shippers, 

and  lockmasters  at  Rock  Island  District  locks. 

Specifying  the  barge  lading  and  tow  size  for  commodity 
movements  in  1990  and  2000  is  made  even  more  difficult  because 
the  barge  and  towing  industry  has  gradually  improved  its  efficiency 
by  both  replacing  older,  smaller  barges  with  newer,  larger  barges 
and  pushing  slightly  more  barges  per  tow.  A  gradual  improvement 
in  operating  efficiency  (especially  for  dry  cargo  traffic)  for 
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1990  and  2000  was  considered  to  be  reasonable  on  the  basis  of 
field  interviews  and  an  analysis  of  the  equipment  register  in 
Transportation  Lines  on  the  Mississippi  River  System  (1977)  pub¬ 
lished  by  the  Corps  of  Engineers.  Accordingly,  slightly  higher 
barge  ladings  and  tow  sizes  were  incorporated  in  the  analysis  for 
1990  and  2000. 

Table  III-2  presents  the  barge  lading  and  tow  size  assump¬ 
tions  used  in  the  analysis  by  type  of  commodity  movement  for 
1980,  1990,  and  2000. 


Table  III-2 


Barge  Lading  and  Tow  Size  Assumptions 


Commodity  Movement 
_ by  Type _ 


Barge  Lading/Tow  Size 
(Tons/Number  of  Barges) 

1980  1990  2000 


Dry  Cargo 


Sand,  Gravel, 
and  Rock 

Cement 

Pig  Iron  (local 
ments  only) 

All  Other*1) 


1,400/2 

1,400/4 

ship- 

1,000/2 

1,400/12- 


1,475/2 

1,475/2 

1,050/2 

3*2)  1,475/13.5 


1,475/2 

1,475/4 

1,050/2 

14  1,475/13.5-14 


Liquid  Cargo 


Chemical,  Gasoline, 

Distillate  Fuel  Oil, 
and  Asphalt  (local 

shipments  only)  3,000/2  3,000/2  3,000/2 


All  Other 


2,750/4  3,000/4  3,000/4 


Notes:  (1)  A  barge  lading  of  1,500  tons  was  used  for  all  upbound 

movements,  based  on  1977  PMS  data  for  average  lading 
per  loaded  barge  moving  north.  Since  the  principal 
direction  of  movement  for  dry  cargo  is  downbound,  the 
barge  ladings  for  downbound  shipments  have  been  shown. 

(2)  A  range  of  values  for  tow  size  was  used,  because  the 
1977  PMS  data  indicate  that  average  tow  sizes  for 
double  lockages  at  the  south  end  of  the  district  are 
higher  than  at  the  north  end. 


Sources:  Field  interviews. 

U.S.  Corps  of  Engineers,  1977  PMS  data. 
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3 .  Analyze  factors  that  affect  the  willingness  of 
carriers  to  seek  backhauls.  As  a  matter  of  general  practice, 
some  barge  and  towing  companies  will  supplement  their  principal 
business  by  taking  on  additional  business  as  a  backhaul.  For 
example,  a  company  that  moves  grain  in  covered  hopper  barges  from 
Upper  Mississippi  origins  to  the  Gulf  may  supplement  this  business 
by  moving  salt  in  these  barges  from  Louisiana  origins  to  Upper 
Mississippi  destinat ions .  The  extent  to  which  companies  seek 
backhauls  influences  the  total  number  of  barges  (empty  and  loaded) 
required  to  move  any  given  amount  of  tonnage. 

The  factors  that  affect  the  willingness  of  carriers  to 
seek  backhauls  were  analyzed  by  conducting  field  interviews  (see 
Exhibit  III-3  for  companies  contacted  by  A.  T.  Kearney)  and 
reviewing  other  field  interviews  previously  conducted  by  A.  T. 
Kearney  for  the  National  Waterways  Study. 

Carriers  indicated  that  there  were  at  least  three 
factors  that  affect  their  willingness  to  seek  backhauls.  One  of 
the  first  factors  mentioned  was  the  types  of  equipment  operated 
by  a  carrier.  Barge  companies  that  operated  specialized,  liquid 
cargo  equipment  typically  do  not  seek  backhauls.  Furthermore, 
some  carriers  shipping  coal  in  open-top  barges  to  Upper  Mississippi 
destinations  may  seek  backhauls,  but  find  that  there  is  little 
profitable  dry  cargo  that  does  not  need  to  be  covered  during 
shipment.  A  second  factor  is  the  potential  income  (revenue  less 
ancillary  costs)  that  a  carrier  might  expect  to  obtain  from  a 
backhaul.  Typically,  backhauls  involving  short  movements  do  not 
offer  enough  revenue  to  compensate  a  carrier  for  the  costs 
associated  with  preparing  his  equipment  for  handling  other 
commodities.  A  third  factor  is  the  contractual  obligations  that 
a  carrier  must  meet  during  any  one  season.  Longer  than  expected 
delays  at  the  destination  port  or  Locks  and  Pam  26  may  put  carriers 
behind  schedule  in  meeting  contractual  obligations.  As  a  result, 
these  carriers  may  not  be  able  to  accept  backhauls.  For  example, 
one  carrier  that  ships  grain  from  the  Upper  Mississippi  estimated 
that  accepting  a  northbound  backhaul  adds  at  least  another  10 
days  to  his  total  transit  time.  Finally,  some  companies  operate 
a  small  fleet  of  barges  for  the  purpose  of  improving  customer 
service.  Typically,  these  barges  operate  in  dedicated  (i.e., 
loaded  in  one  direction  and  emptied  in  th»"  other)  service. 

In  view  of  these  findings,  it  was  determined  that  the 
number  of  loaded  tows  had  to  be  adjusted  for  empty  returns  on  the 
basis  of  the  type  of  commodity  movement. 

4.  Adjust  loaded  tows  for  empty  returns.  For  each  of 
the  commodity  movements  distinguished  in  Table  III-2,  it  was 
necessary  to  adjust  loaded  tows  for  empty  returns.  Shipments  of 
sand,  gravel,  and  rock  were  assumed  to  be  dedicated  shipments. 
Cement  shipments  and  local  shipments  of  pig  iron  were  also 
assumed  to  be  dedicated  shipments.  Shipments  of  liquid  cargo 
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traffic  were  assumed  to  be  dedicated  shipments  as  well. 

However,  all  other  dry  cargo  shipments,  which  include 
such  shipments  as  grains,  dry  fertilizer,  salt,  and  coal,  were 
adjusted  for  empties  on  the  basis  of  an  examination  of  1977  PMS 
data  and  Waterborne  Commerce  Statistics.  Since  the  predominant 
movement  of  dry  cargo  traffic  has  been  and  is  projected  to  be 
downbound  under  the  baseline  forecast,  the  total  number  of  barges 
(and  hence  tows  and  lockages)  required  to  ship  this  traffic  can 
be  estimated  by  determining  the  number  of  empty  barges  moving 
downbound  as  a  percentage  of  loaded  barges  moving  downbound. 
Although  these  statistics  are  not  available  for  each  of  these  dry 
cargo  movements,  these  statistics  are  available  for  the  Rock 
Island  District  by  type  of  lockage. 

Exhibit  III-4  presents  historical  data  on  the  number  of 
empty  and  loaded  barges  moving  downbound  in  double  lockages 
through  each  of  the  locks  in  the  Rock  Island  District  during 
1977.  (Double  lockages  have  been  used  as  a  proxy  for  all  other 
dry  cargo  traffic  as  defined  by  A.  T.  Kearney  in  Table  III-2, 
because  double  lockages  are  made  up  primarily  of  dry  cargo  tows.) 

As  can  be  seen,  the  number  of  empties  moving  downbound  through 
the  district  locks  in  double  lockages  varied  little  from  lock  to 
lock.  However,  the  number  of  loaded  barges  moving  through  these 
locks  as  doubles  increased  dramatically  from  the  north  end  of  the 
district  at  Lock  11  to  the  south  end  of  the  district  at  Lock  22. 

Of  course,  the  number  of  empties  as  a  percent  of  loaded  barges 
declined  steadily  from  the  north  end  to  the  south  end  of  the 
district.  Data  for  other  years  were  not  available  to  confirm 
this  pattern  because  the  Corps  has  been  collecting  these  data 
and  making  such  reports  in  recent  years  only.  However,  an  exam¬ 
ination  of  1977  Waterborne  Commerce  Statistics  and  field  inter¬ 
views  indicated  that  a  possible  explanation  for  this  pattern  is 
that  some  of  the  large  shipments  of  coal  going  to  destinations 
at  the  north  end  of  the  district  are  moving  north  under  load  and 
returning  empty.  These  barges  moving  downbound  would  appear  as 
empties  at  each  of  the  locks.  At  the  same  time,  grain  originations 
are  concentrated  in  the  center  and  south  end  of  the  district. 

These  barges  moving  downbound  would  appear  as  additional  loads 
at  Lock  14  and  south. 

The  number  of  empty  barges  as  a  percentage  of  loads 
moving  downbound  in  double  lockages  used  by  A.  T.  Kearney  in  its 
analysis  is  presented  in  Table  1 1 1  —  3  for  each  separate  lock  and 
year.  As  can  be  seen,  the  estimates  for  1980  are  identical  to 
the  historical  pattern  of  1977.  In  1990  and  2000,  however, 

Kearney  chose  a  smaller  percentage.  Field  interviews  indicated 
that  some  carriers  who  shipped  coal  in  open-top  barges  would  be 
replacing  them  with  covered  barges,  because  the  covered  barges 
offer  greater  flexibility  to  the  carrier  in  deciding  whether  to 
seek  backhauls.  As  a  result,  it  was  determined  that  the  percentage 
of  empty  barges  should  be  adjusted  downward  for  1990  and  2000. 
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The  number  of  empties  moving  downbound  could  theoretically  fall  to 
zero,  but  that  was  not  considered  to  be  a  realistic  possibility. 
Instead,  the  midpoint  between  1977  historical  performance  and  the 


theoretical  limit  of  0%  was  used  in  each  case. 

Table  I I I- 3 

Assumptions  Regarding  Empty  Returns 
for  Downbound  Shipments  of  All  Other  Dry  Cargo 

Empties  as 

a  Percentage 

of 

Loads  Moving  Downbound 

in 

Double 

Lockages 

Lock  Number 

1977 

1980 

1990 

200b 

11 

22% 

22% 

11% 

11% 

12-13 

21 

21 

10.5 

10.5 

14-15 

20 

20 

10 

10 

16-17 

18 

18 

9 

9 

18 

17 

17 

8.5 

8.5 

19-21 

13 

13 

6.5 

6.5 

22 

12 

12 

6 

6 

5.  Specify  type  of  lockage  for 

each  tow. 

For  each  of 

the  commodity  movements 

distinguished  in 

Table  III-2, 

it  was  also 

necessary  to  specify  the 

type  of 

lockage 

required  to 

process 

each  tow.  Sand,  gravel,  and  rock  shipments  were  treated  as  straight 
lockages.  Cement  shipments  and  local  shipments  of  pig  iron  were 
also  treated  as  straight  shipments.  All  other  dry  cargo  shipments 
were  considered  to  require  double  lockages.  Local  shipments  of 
liquid  chemicals,  gasoline,  distillate  fuel  oil,  and  asphalt  were 
treated  as  straight  lockages,  while  all  other  liquid  shipments 
were  treated  as  setover  lockages  if  loaded  and  knockout  or  straight 
lockages  if  empty. 

6.  Forecast  the  number  of  recreational  lockages.  A.  T. 
Kearney  used  forecasts  of  recreational  lockages  made  by  the 
Midwest  Research  Institute  in  a  study  for  the  U.S.  Corps  of 
Engineers  called.  Methodology  and  Forecasts  of  Recreation  Use  and 
Small  Craft  Lockages  on  the  Upper  Mississippi  River.  The  final 
report  was  published  in  July, 1978.  Projections  of  pleasure  boat 
lockages  for  five-year  periods  from  1980  to  2000  were  made  by 
using  regression  analysis.  One  equation  related  pleasure  boat 
lockages  to  five  variables  including  a  long-distance  flow  factor, 
the  number  of  commercial  marina  slips  above  and  below  each  pool, 
the  number  of  commercial  lockages,  the  quality  of  the  resources 
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in  the  pools,  and  the  average  distance  between  the  locks. 

Exhibit  III-5  presents  historical  recreational  lockages 
for  1977  and  projected  lockages  for  1980,  1990,  and  2000.  As  can 
be  seen,  recreational  lockages  at  Locks  11,  13,  14,  and  15  (the 
last  two  locks  are  in  the  Quad  Cities  area)  are  expected  to  in¬ 
crease  by  some  50%  in  the  next  20  years.  Recreational  lockages 
at  Locks  20,  21,  and  22  are  expected  to  decrease  due  in  part  to  the 
increased  congestion  at  these  locks  caused  by  increased  commercial 
traf f ic. 


7 .  Determine  the  time  required  to  lock  all  traffic. 

Using  1977  PMS  data,  it  was  possible  to  estimate  the  average  number 
of  minutes  required  to  process  each  type  of  lockage  at  each  of 

the  locks  in  the  Rock  Island  District.  The  historical  performance 
of  1977  was  used  as  the  projected  performances  for  1980,  1990,  and 
2000.  Exhibit  III-6  presents  the  1977  actual  process  times  for 
each  lockage  type  and  lock. 

8 .  Determine  total  time  available  to  lock  traffic. 

The  final  step  in  the  analysis  involved  estimating  the  length  of 
season  (and,  thus,  total  time  available)  for  locking  all  traffic. 
Monthly  PMS  data  on  commodity  shipments  for  1976  and  1977  were  re¬ 
viewed.  The  length  of  season  for  inbound  traffic  that  terminated 
south  of  Lock  14  was  assumed  to  be  43  weeks.  The  length  of  season 
for  outbound  traffic  that  originated  south  of  Lock  14  was  also 
assumed  to  be  43  weeks.  The  length  of  season  for  all  other  traf¬ 
fic  was  assumed  to  be  39  weeks.  These  estimates  of  total  time 
available  were  then  reduced  by  the  number  of  hours  lost  at  each 
lock  during  1977  due  to  turnbacks  (a  turnback  occurs  when  the 
lockmaster  must  raise  or  lower  the  water  level  in  the  chamber  in 
order  to  serve  the  next  tow  waiting  in  line  to  lock  through  the 
chamber)  and  stalls  (any  downtime  at  the  locks  attributable  to 
extreme  fog,  hardware  malfunction,  or  accidents  is  considered  to 
be  a  stall).  Exhibit  III-7  lists  estimates  of  hours  lost  to  turn¬ 
backs  and  stalls  during  the  1977  for  each  of  the  district  locks. 


It  should  be  noted  that  A.  T.  Kearney  assumed  that,  for 
purposes  of  the  lock  analysis,  all  traffic  would  be  evenly  spread 
throughout  the  length  of  the  season. 


(c)  Findings 

As  was  noted  earlier,  A.  T.  Kearney  chose  to  analyze  lock 
capacity  as  a  potential  constraint  by  comparing  the  amount  of  time 
required  to  process  projected  traffic  through  the  locks  with  the 
amount  of  time  available  at  each  of  the  district  locks  to  process 
traffic  during  the  open  season.  Exhibits  1 1 1  —  8  and  III-9  present 
A.  T.  Kearney  projections  of  lockages  for  the  baseline  commodity 
forecast  in  1980,  1990,  and  2000.  Exhibit  III-8  compares  actual 
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commercial  lockages  for  the  Rock  Island  District  in  1977  with 
projected  lockages  for  1980.  As  can  be  seen  in  Exhibit  III-8, 
the  projected  activity  at  each  lock  corresponds  reasonably  well 
with  the  actual  lock  performance  in  1977.  However,  projected 
straight  lockages  at  Locks  14,  15,  and  16  fell  short  of  actual 
lockages  in  1977  and  were  adjusted  as  noted.  A  possible  explana¬ 
tion  for  this  shortfall  is  that  there  is  increased  locking  activ¬ 
ity  for  barge  fleeting  purposes  in  the  Clinton  and  Quad  Cities 
area.  Exhibit  III-9  presents  projected  lockages  for  1980,  1990, 
and  2000.  Two  principal  assumptions  underlying  this  analysis 
must  be  noted.  First,  the  baseline  commodity  forecast  upon 
which  these  lockages  are  based  assumes  that  there  will  be  adequate 
lock  capacity  south  of  the  Rock  Island  District  to  handle  pro¬ 
jected  traffic.  If  lock  capacity  at  Locks  26  is  not  increased 
by  the  construction  of  a  new  lock  chamber(s)  by  1990,  then  the 
projected  increases  in  locking  activity  outlined  in  Exhibit 
III-9  are  not  valid.  Second,  the  process  of  converting  tonnage 
to  tows  is  based  on  the  assumption  that  the  barge  and  towing 
industry  will  be  able  to  achieve  improvements  by  1990  in  barge 
lading,  tow  size,  and  equipment  utilization  over  the  historical 
levels  achieved  in  1977. 


Table  III-5  presents  A.  T.  Kearney's  findings  with  regard  to 
lock  utilization  for  the  baseline  forecasts  in  1980,  1990,  and 
2000.  The  principal  assumption  underlying  this  analysis  is  that 
the  lock  process  times  in  1980,  1990,  and  2000  will  not  differ 
from  the  1977  historical  times,  even  though  traffic  levels  are 
expected  to  be  higher.  (This  assumption  will  be  relaxed  in 
subsequent  analysis  as  alternative  solutions  to  the  problem  of 
increased  lock  congestions  and  delays  is  examined.  Of  course, 
the  assumptions  discussed  in  regard  to  Exhibit  III-9  are  also 
applicable  here.)  As  can  be  seen,  average  lock  utilization  at 
Lock  22  will  be  approximately  90%  by  1990  and,  by  the  year  2000, 
there  will  not  be  adequate  capacity  at  22  to  handle  projected 
traffic.  Lock  utilization  at  Locks  20  and  21  will  be  approxi¬ 
mately  90%  and  99%  respectively,  by  the  year  2000. 
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Table  III-4 


Average 

Lock  Utilization 

for  1980, 

1990  , 

and  2000(1) 

Lock 

1976(2) 

1980 

1990 

2000 

11 

43% 

43% 

49% 

64% 

12 

39 

39 

45 

59 

13 

38 

42 

47 

61 

14 

41 

47 

55 

72 

15 

47 

51 

59 

79 

16 

46 

55 

64 

84 

17 

44 

50 

58 

78 

18 

47 

52 

60 

80 

19 

42 

50 

59 

77 

20 

48 

57 

67 

90 

21 

53 

61 

74 

99 

22 

66 

75 

90 

-  (3) 

Notes:  (1)  Hours  spent  processing  traffic  divided  by  total 

available  hours  for  locking  during  open  season. 

(2)  1976  lock  utilization  is  shown,  because  the 
Corps  has  computed  this  measure  for  1976  only. 

(3)  Capacity  of  lock  is  not  adequate  to  handle  projected 
tra  f  f ic . 

Sources:  Exhibits  III-5,  III-6,  III-7,  and  III-9. 

1976  and  1977  PMS  data. 

DRI  Transportation  Service. 


Before  discussing  some  of  the  consequences  of  this  increased 
locking  activity,  it  is  appropriate  to  examine  whether  the 
alternative  commodity  forecasts  of  energy  products  including 
coal,  distillate  fuel  oil,  residual  fuel  oil,  asphalt,  and  crude 
oil  would  change  the  lock  utilization  findings  presented  in  Table 
I I 1-4 . 
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DRI  developed  four  alternative  scenarios  for  coal  traffic 
and  these  alternatives  have  been  outlined  in  Section  II.  When 
compared  to  the  baseline  forecast,  two  of  these  forecasts  (eastern 
coal  growth  and  increased  market  share  for  barge  transportation) 
result  in  increased  upbound  shipments  of  coal  moving  from  mines 
in  Illinois  or  Kentucky  to  utility  plants  located  in  the  north 
end  of  the  district  and  the  St.  Paul  District.  Exhibit  III-10 
compares  the  number  of  loaded,  upbound  tows  required  to  move  the 
coal  tonnage  under  each  of  the  three  forecasts  for  1990  and  2000. 
As  can  be  seen,  the  eastern  coal  growth  forecast  results  in 
sharply  higher  traffic  by  1990  and  2000.  To  the  extent  that  coal 
shippers  and  carriers  pick  up  grain  in  the  district  after  they 
deliver  coal  at  the  north  end  of  the  district,  the  eastern  coal 
growth  scenario  may  not  lead  to  an  increase  in  congestion  at 
Locks  20,  21,  and  22.  However,  increased  congestion  above  and 
beyond  that  indicated  by  the  baseline  forecast  will  occur  if  coal 
carriers  ship  this  coal  in  dedicated  service.  The  increased  barge 
share  scenario  also  might  increase  congestion  at  southern  locks, 
but  the  amount  of  increase  in  coal  shipments  is  much  lower  than 
for  the  eastern  coal  growth  scenario. 


In  contrast  to  the  two  coal  forecasts  discussed  above,  the 
new  coal  terminal  forecast  results  in  an  increase  in  downbound 
and  upbound  coal  flows.  The  downbound  coal  flows  amount  to 
750,000  tons  (or  approximately  36  tows  per  year)  by  1990  and 
1,000,000  tons  (or  approximately  48  tows  per  year)  by  2000. 
Although  the  downbound  increases  are  not  large,  they  will  increase 
lock  congestion  as  the  dominant  direction  of  dry  cargo  traffic  is 
downbound. 


The  final  coal  alternative  scenario,  increased  western  coal 
use,  results  in  such  small  changes  in  tonnage  that  the  findings 
regarding  lock  congestion  will  not  differ  materially  for  this 
scenario  than  for  the  baseline  forecast.  Thus,  the  four  alternative 
coal  forecasts  will  not  be  expected  to  change  the  findings  of  lock 
congestion  presented  in  Table  II 1-4. 


The  alternative  forecasts  for  the  various  petroleum  products 
result  in  lower  upbound  flDws  for  different  reasons.  Distillate 
fuel  oil  traffic  might  be  as  much  as  350,000  tons  lower  in  1990 
and  400,000  tons  lower  in  2000  than  under  the  baseline  forecast, 
due  to  increased  pipeline  congestion.  The  complete  elimination  of 
residual  fuel  oil  due  to  the  conversion  to  alternative  fuels  at 
utility  and  industrial  power  plants  results  in  a  reduction  of 
185,000  tons  in  1990  and  145,000  tons  in  2000.  Due  to  a  reduced 
highway  rehabilitation  program,  asphalt  tonnage  might  not  increase 
beyond  the  levels  reached  in  1990.  As  a  result,  this  lower  forecast 
reduces  upbound  flows  by  60,000  tons  and  downbound  flows  by 
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25,000  tons  in  2000.  Finally,  increased  pipeline  competition 
might  reduce  crude  oil  upbound  flows  by  300,000  tons  in  1990  and 
2000.  Assuming  each  of  these  separate  forecasts  are  valid, 
upbound  tonnage  flows  can  be  expected  to  be  approximately  835,000 
tons  (or  approximately  70  tows  per  year)  by  1990  and  905,000 
tons  (or  75  tows  per  year)  by  2000  lower  than  under  the  baseline 
forecast.  Since  the  lock  analysis  adopted  by  A.  T.  Kearney  is 
based  on  the  assumption  that  liquid  cargo  traffic  is  moved  in 
dedicated  service,  the  reduction  in  upbound  flows  also  results  in 
an  equivalent  reduction  in  the  number  of  downbound  empty  tows. 

These  reduced  flows  result  in  an  approximate  reduction  in  demand 
for  lock  capacity  of  3%  in  1990  and  2000.  Thus,  if  the  alternative 
petroleum  product  scenarios  are  valid,  then  lock  utilization  and 
consequent  congestion  will  be  lower  than  the  levels  indicated  by 
the  baseline  forecast. 


(d)  Conclusions 
from  the 
_ Analys  is 

The  findings  regarding  lock  utilization  shown  in  Table  1 1 1  —  4 
indicate  that  average  lock  utilization  will  increase  at  all  locks 
and  demand  tor  lock  capacity  will  reach  or  exceed  capacity  at 
Locks  21  or  22  by  the  year  2000.  The  consequences  of  this  in¬ 
creased  lock  congestion  have  immediate  and  long-term  financial 
impacts  on  carriers,  shippers,  producers,  aid  consumers.  '"he 
most  immediate  impact  is  an  increase  in  the  delay  of  all  traffic 
seeking  to  move  through  individual  locks. 


In  order  to  determine  the  possible  impact  of  increased  locking 
activity  on  lock  delays,  A.  T.  Kearney  simulated  locking  activity 
at  each  of  the  main  chamber  locks  in  the  district  for  1980,  1990, 
and  2000.  This  simulation  is  based  on  a  distribution  of  traffic 
arrivals  at  each  lock  that  corresponds  to  a  Poisson  distribution, 
a  statistical  distribution  of  discrete  events.  Table  III-5 
presents  the  results  of  this  analysis.  It  should  be  noted  that 
the  average  delay  in  hours  corresponds  to  the  delay  experienced 
only  by  those  commercial  tows  or  recreational  vessels  ttiat  actual¬ 
ly  were  delayed.  As  can  be  seen,  the  percentage  of  all  traffic 
delayed  increases  from  1980  to  logo  and  from  1990  to  2000  for 
all  traffic  at  each  lock.  However,  the  increase  in  average 
delay  per  delayed  event  is  most  dramatic  for  Locks  20,  21,  and 
22,  in  which  demand  for  locking  capacity’  approaches  90%  of  tech¬ 
nical  capability  by  1990  or  2000. 
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Table  III-5 


Percentage  of  Total  Traffic  Delayed 
and  Average  Delay  per  Delayed  Event 


1980  1990  2000 


Lock 

Traf  f  ic 
Delayed 

Average 

Delay 

Traf  f ic 
Delayed 

Average 

Delay 

Traf f  ic 
Delayed 

Average 

Delay 

( Percent) 

( Hours) 

(Percent) 

( Hours) 

( Percent ) 

(Hours) 

11 

41% 

1.1 

48% 

1.2 

64% 

1.8 

12 

42 

1.0 

45 

1 . 2 

59 

1.5 

13 

42 

1.0 

46 

1.1 

60 

1.5 

14 

45 

1.3 

55 

1.5 

70 

2.4 

15 

46 

1.8 

57 

2.0 

76 

3.4 

16 

54 

1.6 

64 

2.0 

84 

4.3 

17 

49 

1.5 

56 

1.6 

74 

2.9 

18 

49 

1.5 

59 

1.9 

77 

3.3 

19 

49 

1.1 

59 

1.3 

76 

2.3 

20 

56 

1.8 

66 

2.1 

86 

5.5 

21 

59 

1.9 

71 

2.6 

91 

7.6 

22 

74 

3.2 

85 

6.5 

100 

N/A ( 1 ) 

Note:  (1)  Not  appropriate  because  lock  demand  exceeds 

technical  capability. 

Sources:  Exhibits  III-5,  III-6,  III-7,  and  III-9. 

A.  T.  Kearney  analysis. 


This  expected  increase  in  delay  at  district  locks  will  have 
a  dramatic  impact  on  carriers.  The  expected  increase  in  transit 
time  for  all  traffic  moving  from  one  end  of  the  district  to  the 
other  and  back  will  be  approx imately  13  hours  by  1990  over  1980 
levels  (or  an  increase  in  total  transit  time  of  10%  over  the 
typical  transit  time  of  one  Upper  Mississippi  carrier  in  1979) 
and  42  hours  by  2000  over  1980  levels  (or  an  increase  in  total 
transit  time  of  32%  over  the  transit  time  of  an  Upper  Mississippi 
carrier  in  1979).  The  increase  in  transit  time  for  2000  as 
noted  above  assumes  that  some  additional  capacity  will  be  made 
available  at  Lock  22  by  2000  such  that  delays  will  not  be  greater 
than  1980  levels.  If  no  change  in  capacity  is  made  and  traffic 
projections  equal  or  exceed  the  baseline  forecast,  then  delays 
will  increase  an  indeterminant  amount.  As  can  be  seen  by  Table 
III-6,  these  delays  result  in  an  increase  in  annual  carrier  and 
shipper  costs  of  approx imately  $5,000,000  by  1990  and  $19,000,000 
by  2000.  These  costs  account  only  for  a  loss  in  equipment  util¬ 
ization;  another  important  component  of  cost  that  would  vary  by 
type  of  cargo  in  each  tow  is  increased  inventory  costs. 
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Table  III-6 


Increased  Cost  of  Delays  for 
Commercial  Tows  over  1980  Levels 


Year 

Total 

Increase  in 
Delayed  Hours 

Approx imate 

Cost  per 

Hour  per  Tow(l) 

Total  Costs 

1990 

26,500 

$190 

$  5,000,000 

2000 

97,500 

190 

19,000,000 

Note:  (1) 

In  1979  dollars. 

Sources:  Table  III-5,  Exhibit  III-9. 

A. 

,  T.  Kearney  field 

interviews . 

In  addition  to  the  immediate  impacts  of  increased  lock  delays, 
there  are  also  some  long-term  impacts  that  are  perhaps  best 
understood  by  examining  the  process  of  moving  grain  to  export 
markets . 


As  part  of  its  work  for  the  National  Waterways  Study,  A.  T. 
Kearney  interviewed  a  number  of  grain  companies.  For  a  number 
of  years,  these  companies  have  relied  on  barge  transportation  for 
the  export  of  corn  and  soybeans  and  have  made  substantial  capital 
investments  in  barge-loading  stations  located  in  the  interior  and 
export  facilities  located  at  the  Gulf,  with  the  increasing  delays 
encountered  by  these  shippers  at  Locks  and  Dam  26,  grain  companies 
have  been  forced  to  examine  other  means  of  moving  grain  to  export 
markets.  These  alternatives  were  not  attractive  in  the  past,  but 
the  increased  costs  associated  with  marine  transportation  and  the 
uncertainty  over  whether  there  will  be  adequate  lock  capacity  to 
handle  projected  growth  in  grain  shipments  have  forced  these 
companies  to  examine  other  alternatives.  These  alternatives 
include: 


1.  Rail  shipments  from  midwestern  states  such  as 
Illinois  or  Iowa,  to  Gulf  and  North  Atlantic  ports. 

2.  Rail  shipments  from  western  cornbelt  states,  such 
as  Nebraska,  to  West  Coast  ports. 


3. 

or  Illinois, 


Rail  shipments  from  midwestern  states  such  as  Iowa 
to  terminals  on  the  Great  Lakes. 


To  handle  projected  traffic  increases,  reliance  on  any  or 
all  of  these  alternatives  will  require  substantial  new  investment 
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in  transportation  equipment  and  terminals.  The  resulting  changes 
in  distribution  flows  are  not  likely  to  be  reversed  quickly  even 
with  the  construction  of  additional  lock  capacity  sometime  after 
the  need  for  such  capacity  is  discovered.  Ultimately,  the  farmer 
who  is  producing  corn  and  soybeans  in  states  such  as  Iowa, 
Illinois,  and  Minnesota,  will  pay  for  the  other  means  of  trans¬ 
porting  grain  to  export  market. 


(c)  Evaluation  of 
Possible 
Solutions 


The  evaluation  of  possible  solutions  to  increasing  lock 
capacity  focused  on  Locks  20,  21,  and  22  since  these  locks  had 
the  sharpest  increases  by  1990  and  2000  in  lock  utilization  (see 
Table  III-4)  and  lock  congestion  (see  Table  1 1 1  —  5 ) .  As  was  noted 
earlier  in  the  discussion  of  current  lock  operations  and  problems, 
the  downbound  approach  to  Lock  22  poses  some  unusual  problems.  In 
addition,  the  Rock  Island  District  Corps  has  not,  up  until  now, 
instituted  alternative  locking  procedures  at  any  of  its  locks. 

The  possible  benefits  of  improving  the  downbound  approach  to  Lock 
22  and  instituting  alternative  locking  procedures  at  Locks  20,  21, 
and  22  will  be  discussed  in  detail  below. 


At  the  present  time,  the  channel  just  north  of  Lock  22  is 
restricted  to  one-way  traffic.  It  is  narrow  and  the  current  can 
be  so  swift  that  it  is  very  difficult  for  downbound  tows  to 
approach  the  lock  chamber  without  the  assistance  of  another 
towboat.  Because  the  channel  is  restricted  to  one-way  traffic, 
downbound  tows  must  wait  at  a  point  1-1/2  miles  north  of  Lock  22 
(called  the  approach  point)  and  not  proceed  to  the  lock  until 
the  lock  chamber  is  available  and  all  northbound  traffic  has 
passed  the  approach  point.  This  unusually  long  distance  between 
the  downbound  approach  point  and  the  lock  has  meant  that  downbound 
tows  typically  have  longer  approach  times  to  Lock  22  and  upbound 
tows  typically  have  longer  exit  times  from  Lock  22  than  do  other 
tows  approaching  and  exiting  from  other  locks  in  the  Rock  Island 
District.  Exhibit  III-ll  is  a  comparison  of  the  average  approach 
times  for  downbound  tows  and  average  exit  times  for  upbound  tows 
between  10  of  the  district  locks  and  Lock  22  for  the  1976  season. 


As  can  be  seen,  the  differences  in  average  approach  times  at 
the  10  locks  and  Lock  22  varied  anywhere  from  5  to  11  minutes 
depending  upon  the  type  of  downbound  tow  being  processed.  The 
differences  in  average  exit  times  at  the  10  locks  and  Lock  22 
varied  anywhere  from  one  to  eight  minutes  depending  upon  the  type 
of  upbound  tow  being  processed.  If  an  improvement  could  be  made 
to  the  downbound  approach  (and  hence  upbound  exit)  at  Lock  22, 
these  estimates  of  differences  in  approach  and  exit  times  might 
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represent  reasonable  estimates  of  the  potential  savings  in  total 
locking  time  and  the  potential  increase  in  lock  capacity  that 
might  be  realized. 


Discussions  with  the  Corps  and  barge  and  towing  industry 
representatives  indicated  that  a  possible  solution  to  the  problem 
of  the  downbound  approach  to  Lock  22  is  the  construction  of  a  moor¬ 
ing  cell  just  north  of  Lock  22.  The  construction  of  a  mooring  cell 
would  allow  southbound  tows  to  approach  within  several  hundred 
feet  of  the  lock  chamber  without  being  in  the  way  of  any  northbound 
tow  that  must  exit  from  the  lock  chamber  after  the  process  of 
filling  the  chamber  has  been  completed.  The  impact  of  such  an 
improvement  on  lock  congestion  at  Lock  22  will  be  evaluated  along 
with  one  other  operating  improvement  that  might  be  made  at  Locks  20, 
21,  and  22. 


Another  means  of  increasing  lock  capacity  involves  institu¬ 
ting  alternative  locking  procedures.  The  St.  Louis  District  of 
the  Corps  along  with  the  barge  and  towing  industry  has  instituted 
alternative  locking  procedures  at  Locks  26.  At  Locks  26,  tows  are 
served  in  sequence  of  four  upbound  followed  by  four  downbound. 

The  procedures  are  designed  to  minimize  the  amount  of  time  that 
the  lock  chamber  must  be  committed  for  the  makeup  of  doubles  and 
the  breakup  and  makeup  of  setovers  and  knockouts.  Tows  requiring 
a  double  lockage  must  be  made  up  far  enough  from  the  chamber  to 
prevent  any  blockage  of  the  lock  gates.  Tows  requiring  a  setover 
or  knockout  lockage  must  also  be  broken  up  and  made  up  far  enough 
from  the  chamber  to  prevent  any  blockage  of  the  gates.  In  order 
to  reduce  makeup  and  breakup  times,  the  St.  Louis  Corps  had  to 
extend  the  upper  and  lower  guidewalls  running  from  the  lock 
chamber.  By  extending  these  guidewalls,  the  commercial  tows  that 
required  a  makeup  and  breakup  could  accomplish  these  operations 
alongside  the  guidewall  without  fear  of  losing  barges  or  blocking 
the  lock  chamber  gates.  In  addition  to  guidewalls,  winches  or 
helper  towboats  have  to  be  employed  to  extract  the  first 
(unpowered)  cut  from  the  chamber. 


Exhibit  1 1 1  —  1 2  presents  an  indication  of  the  amount  of  time 
required  to  perform  makeup  and  breakup  operations  at  Locks  20, 
21,  and  22  during  1977.  As  can  be  seen,  the  average  number  of 
minutes  required  for  the  makeup  of  a  double  during  1977  varied 
by  lock  from  an  average  of  12  to  15  minutes  per  event.  The 
average  number  of  minutes  required  for  the  breakup  and  makeup  of 
setovers  during  1977  varied  by  lock  from  an  average  of  18  to  21 
minutes  per  event.  And  the  average  number  of  minutes  required 
for  the  breakup  and  makeup  of  knockouts  also  varied  by  lock;  the 
range  of  averages  was  from  three  to  five  minutes  per  event. 

These  estimates  of  time  requirements  represent  the  potential  for 
time  savings  that  might  be  realized  if  makeup  and  breakup 
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operations  could  be  restricted  to  locations  away  £iom  the  lock 
chamber  gates. 


In  order  to  assess  the  impact  of  the  construction  of  a  moor¬ 
ing  cell  north  of  Lock  22  and  the  establishment  of  alternative 
locking  procedures  at  Locks  20,  21,  and  22,  A.  T.  Kearney  ran 
another  simulation  of  locking  operations  for  1990  and  2000  under 
the  assumptions  that  these  improvements  would  be  made.  Table 
III-7  presents  the  simulation  results.  As  can  be  seen,  the 
average  delay  for  all  delayed  traffic  was  reduced  0.5  hours  in 
1990  and  from  2.7  to  2.9  hours  in  2000  at  both  20  and  21.  The 
average  delay  at  Lock  22  was  reduced  over  three  hours  in  1990. 
These  improvements  also  increased  capacity  in  2000  at  Lock  22  such 
that  lock  capacity  was  more  in  line  with  demand;  however,  lock 
demand  is  projected  to  be  so  close  to  technical  capability  that 
the  simulation  results  regarding  average  delay  in  hours  are  not 
meaningful . 


Table  III-7 


Impact  of  Mooring  Cell  Construction  at  Lock  22  and 
_ Modified  Locking  Procedures  on  Lock  Delays _ 


1990 


2000 


Traf f ic 
Delayed 

Average 

Delay 

Traf f ic 
Delayed 

Average 

Delay 

Lock  20 

(Percent) 

(Hours ) 

(Percent ) 

(Hours) 

Without  Improvements 

66% 

2.1 

86% 

5.5 

With  Improvements 

57 

1.6 

75 

2.8 

Lock  21 

Without  Improvements 

71 

2.6 

91 

7.6 

With  Improvements 

64 

2.1 

87 

4.7 

Lock  22 

Without  Improvements 

85 

6.5 

100 

N/A( 1 ) 

With  Improvements 

74 

3.1 

100 

N/A  ( 2 ) 

Note:  (1)  Not  appropriate  because  lock  demand  exceeds  technical 

capability. 

(2)  Not  appropriate  because  lock  demand  is  too  close 
to  lock  capability  for  simulation  results  to  be 
meaningful . 

Source:  Exhibits  III-5,  III-6,  III-7,  III-9,  III-ll,  and  III-12. 
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In  view  of  the  potential  benefits  from  constructing  a  mooring 
cell  at  Lock  22  and  instituting  alternative  locking  procedures,  the 
Corps  should  consider  making  these  changes  as  traffic  and  lock 
congestion  increase  in  the  future.  As  in  the  case  of  the  St. 

Louis  District  at  Locks  26,  the  Rock  Island  District  will  need  to 
extend  guidewalls  and  provide  winches  or  possibly  helper  towboats. 
It  should  also  be  noted  that  these  improvements  alone  still  result 
in  very  significant  delays  at  Locks  20  and  21  in  2000  and  that 
these  improvements  alone  will  not  be  adequate  to  meet  lock  demand 
at  Lock  22  within  the  first  several  years  of  the  next  century. 
Detailed  recommendations  with  regard  to  the  lock  constraint  anal¬ 
ysis  are  presented  in  Section  IV. 


NAVIGATIONAL 

CONSTRAINTS 


This  section  contains  a  discussion  of  possible  constraints 
to  safe  and  efficient  navigation.  These  constraints  include 
channel  dimensions  (both  width  and  depth),  navigational  aids, 
and  bridges.  Carriers  operating  on  the  Upper  Mississippi  were 
asked  to  identify  any  problems  associated  with  navigation  in  the 
Rock  Island  District  (see  Exhibit  III-3  for  a  list  of  the  carriers 
contacted).  A.  T.  Kearney  also  reviewed  carrier  surveys  conducted 
for  the  National  Waterways  Study.  Once  constraints  had  been 
identified  by  carriers,  A.  T.  Kearney  met  with  Corps  and  Coast 
Guard  officials  to  discuss  possible  solutions.  The  Corps  was 
given  the  authority  to  maintain  the  channel  by  Congress  when  it 
originally  authorized  the  nine-foot  channel.  The  Coast  Guard 
has  had  the  responsibility  of  placing  navigational  aids  and  of 
monitoring  vessel  safety.  The  following  subsection  discusses 
the  findings  from  this  analysis. 


(a)  Findings 

Navigational  problems  posed  by  channel  width  and  depth,  nav¬ 
igational  aids,  and  bridges  will  be  discussed  separately. 

1.  Channel  width  and  depth.  In  general,  carriers  felt 
that  a  minimum  depth  of  1 1-1/2  feet  to  12  feet  and  a  minimum  width 
of  300  feet  are  necessary  for  safe  and  efficient  navigation.  Since 
loaded  barges  and  towboats  draw  9  feet  of  water,  an  additional 
2-1/2  feet  to  3  feet  of  channel  are  necessary  to  provide  adequate 
control  and  maneuverability  over  the  tow.  Furthermore,  since  a 
15-barge  tow  is  typically  105  feet  to  110  feet  wide,  a  channel 
width  of  300  feet  is  necessary  if  two  oncoming  tows  are  to  pass 
one  another  without  one  tow  having  to  pull  over  to  one  side  of 
the  channel  and  wait  for  the  other  to  pass.  At  river  bends, 
carriers  noted  that  the  channel  width  should  be  greater  than  300 
feet,  because  the  length  of  the  tow  (a  typical  15-barge  tow  is 
over  1,100  feet  in  length)  and  the  need  for  the  towboat  captain 
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to  follow  the  river's  turn  make  a  much  wider  channel  necessary. 

Barge  and  towing  companies  identified  23  locations  where 
the  river  channel  in  the  Rock  Island  District  has  been  on  occasion 
narrow  and/or  shallow  (see  Exhibit  III-13  for  a  complete  listing 
of  these  locations).  The  Corps  of  Engineers  indicated  that,  in 
10  of  these  areas,  their  maintenance  activities  may  be  hampered  in 
the  future  by  an  inability  for  the  Corps  and  interested  parties, 
such  as  the  U.S.  Fish  and  Wildlife  Service  and  various  state 
government  agencies,  to  agree  on  acceptable  sites  for  the  proper 
and  efficient  disposal  of  dredging  materials.  In  the  past,  the 
Corps  would  make  its  own  determination  of  how  dredging  spoils 
should  be  properly  disposed.  Amendments  to  the  1976  Clean  Water 
Act  passed  by  Congress  in  1978  permit  states  to  have  a  voice  in 
deciding  where  dredging  spoils  will  be  disposed  within  their  state 
borders.  Table  III-8  lists  the  10  river  locations  where  mainte¬ 
nance  activities  may  be  hampered  in  the  future  by  a  lack  of  ac¬ 
ceptable  disposal  sites. 


Table  III-8 


Due 

Potential  Navigational 
to  a  Lack  of  Acceptabl 

Constraints 
e  Disposal  Sites 

Pool ( 1 ) 

River  Mile 

Reference  Point 

11 

610 

Island  189 

11 

599 

Hurricane  Island 

12 

566 

Gordon's  Ferry 

13 

538 

Savanna,  Illinois 
Crossing  to  Sabula 

13 

531 

Dark  Slough  Foot  Light 

18 

426 

Ke i thsburg 

18 

425 

Huron 

18 

416 

Oquawka  Lower 

19 

398-401 

Kemp's  Landing 

20 

350 

Curtis 

Note:  (1)  Pool  refers  to  the  river  channel  north  of  a  specific 

lock  and  dam. 

Source:  Field  interviews. 

The  Corps  indicated  that  another  three  of  the  loca¬ 
tions  mentioned  by  carriers  as  being  navigational  constraints 
are  definitely  problem  areas  and  improving  navigation  at  these 
locations  would  require  expensive  rock  cutting  and  dredging. 
These  locations  are: 

(a)  Smith  Chain  (pool  14  and  river 
mile  496 )  . 
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(b)  Campbell's  Light  to  Moline  Gap 
Lighted  Buoy  (pool  15  and  river 
miles  491  to  488 ) . 

(c)  Edward's  River  (pool  18  and  river 
mile  431 ) . 


The  channel  at  Smith  Chain  is  primarily  rock  and  it  needs  to  be 
dug  out  deeper.  The  channel  from  Campbell's  Light  to  Moline  Gap 
Lighted  Buoy  is  solid  rock  and  can  be  very  difficult  to  navigate. 
A  tow  must  make  three  hard  turns  in  a  row.  The  channel  needs  to 
be  reshaped,  deepened,  and  widened.  The  channel  at  Edward's 
River  poses  a  navigational  problem,  because  the  river  makes  a 
sharp  turn  and  the  channel  width  is  no  more  than  300  feet.  It  is 
expensive  for  the  Corps  to  dredge  here  since  rocks  from  upstream 
locations  often  accumulate  at  this  point  in  the  channel. 

The  remaining  10  locations  cited  by  carriers  as  being 
narrow  and/or  shallow  are  recurring  problem  areas  for  the  Corps 
and  the  Corps  routinely  checks  these  locations  to  determine  when 
dredging  is  required.  At  each  of  these  locations,  the  Corps 
expects  acceptable  disposal  sites  to  be  available  in  the  future. 


2.  Navigational  aids.  Barge  and  towing  companies 
identified  four  locations  in  the  Rock  Island  District  where 
navigational  aids  have  been  improperly  placed  or  removed  in  the 
past.  These  locations  are: 

(a)  Maquoketa  Light  and  Red  Buoy 
(pool  11  and  river  mile  589). 

(b)  Gordon's  Ferry  (pool  12  and 
river  mile  566 )  . 

(c)  Campbell's  Light  to  Moline  Gap 
Lighted  Buoy  (pool  15  and  river 
miles  491  to  488 ) . 


(d)  Hershey  Chute  Red  Buoy  (pool  16 
and  river  mile  460). 


The  problem  at  Maquoketa  Light  is  that  the  red  buoy 
has  been  placed  over  time  further  and  further  from  the  light. 
Depth  soundings  conducted  by  the  Corps  indicate  that  the  buoy 
could  be  set  in  much  closer  to  the  light  without  any  fear  of 
groundings. 

Gordon’s  Ferry  poses  some  unusual  problems.  As  was 
noted  earlier,  the  Corps  has  not  been  able  to  reach  an  agreement 
with  interested  parties  over  acceptable  dredge  disposal  sites  at 
this  location.  At  times,  the  channel  width  has  been  limited  to 
as  little  as  175  feet  before  some  maintenance  activities  by  the 
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Corps  were  taken  to  increase  channel  width.  During  those  times 
when  the  channel  is  narrow,  the  Corps  noted  that  as  many  as  six 
buoys  per  week  are  pulled  out  by  passing  tows.  Until  these  buoys 
are  properly  reset,  towboat  captains  navigating  this  stretch  of 
the  river  face  a  great  deal  of  uncertainty  and  risk. 

Navigation  from  river  mile  488  to  491  is  very  treach¬ 
erous.  As  was  noteB  aatlier,  the  channel  is  narrow,  winding, 
and  solid  rock.  Towboat  captains  are  especially  dependent  upon 
well-placed  navigational  aids  along  this  stretch  of  the  river. 
Without  such  aids,  pilots  must  slow  down  dramatically  and  face  a 
much  greater  risk  of  a  sinking  or  grounding.  Since  tows  must 
make  sharp  turns  throughout  this  channel,  navigational  aids  are 
often  pulled  off  station. 

Hershey  Chute  was  another  location  mentioned  by 
carriers  where  navigational  aids  may  have  been  improperly  placed 
in  the  past.  Carriers  noted  that  the  channel  width  had  been 
reduced  substantially  over  the  past  several  years.  The  Corps 
noted  that  the  restrictions  on  channel  width  may  well  have  been 
due  to  improperly  placed  navigational  aids  rather  than  a  lack  of 
maintenance  dredging.  Historical  surveys  of  the  area  conducted 
by  the  Corps  indicated  that  the  river  depth  was  adequate  for 
navigation  at  some  distance  on  the  other  side  of  the  buoys. 
Improperly  placed  navigational  aids  at  this  point  in  the  channel 
may  well  force  a  tow  to  hold  over  to  one  side  of  the  channel 
until  an  oncoming  tow  passes. 

3.  Bridges .  Barge  and  towing  companies  were  also 
asked  to  identify  any  navigational  problems  posed  by  bridges. 

At  the  present  time,  26  railway  and  highway  bridges  span  the 
river  in  the  Rock  Island  District.  The  following  bridges  were 
cited  by  carriers  as  posing  navigational  problems: 

(a)  Chicago  and  North  Western 
Railroad  (pool  14  and  river 
mile  518)  at  Clinton. 

(b)  Rock  Island  Railroad  and  U.S. 

Government  Bridge  (pool  15 
and  river  mile  483)  at  Rock 
Island. 

(c)  Burlington  Northern  Railroad 
(pool  19  and  river  mile  403) 
at  Burlington. 

(d)  Santa  Fe  Railroad  (pool  19  and 
river  mile  384)  at  Fort  Madison. 

(e)  Norfolk  and  Western  Railroad 
(pool  22  and  river  mile  310) 
at  Hannibal. 
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The  Chicago  and  North  Western  Railroad  bridge  at  Clinton 
poses  navigational  problems  for  southbound  tows  for  several 
reasons.  First,  the  horizontal  clearance  of  the  bridge  is  202 
feet.  Second,  the  southbound  approach  to  the  bridge  is  further 
restricted  by  the  placement  of  a  cell  just  north  of  the  bridge 
and  on  the  right-descending  side  of  the  channel.  The  cell  was 
placed  there  to  protect  the  main  bridge  structure  from  being 
hit  by  tows. 

Unfortunately,  the  cell  was  placed  some  20  feet  into  the 
channel  and,  as  a  result,  the  effective  channel  width  has  been 
reduced.  Finally,  operators  of  southbound  tows  must  make  a 
sharp  turn  to  the  left  as  soon  as  they  pass  the  bridge  in  order 
to  follow  the  river  channel.  Some  towboat  operators  find  it 
easier  and  safer  to  pass  this  bridge  by  coming  to  a  full  stop  at 
the  bridge  and  realigning  the  tow.  Carriers  are  also  concerned 
about  the  southbound  approach  to  this  bridge,  because  the  approach 
has  been  made  more  difficult  in  recent  years  by  the  placement 
of  the  cell  and  the  filling  in  of  the  riverbank  on  the  right- 
descending  side  of  the  river. 

The  Rock  Island  Railroad  and  Government  Bridge  is 
closed  to  all  river  traffic  for  2-1/2  to  3  hours  each  day  so 
that  workers  can  commute  back  and  forth  from  the  Arsenal  without 
delay.  Although  commercial  tow  operators  do  have  the  right  to 
request  that  the  bridge  be  opened  to  allow  them  to  pass,  few 
barge  and  towing  companies  exercise  this  right.  As  was  noted 
earlier,  the  bridge  also  interferes  with  normal  locking  operations. 

The  Burlington  Northern  Railroad  bridge  is  a  swing  span 
bridge  with  no  more  than  153  feet  of  horizontal  clearance.  The 
southbound  passage  is  made  especially  difficult  by  the  fact  that 
tow  operators  must  veer  to  the  left  before  passing  under  the 
bridge  and  then  to  the  right  as  soon  as  they  pass  the  bridge. 

The  Santa  Fe  bridge  poses  a  navigational  problem, 
because  the  bridge  has  a  horizontal  clearance  of  200  feet  and  was 
originally  placed  at  an  angle  to  the  channel  flow.  Furthermore, 
a  southbound  tow  must  be  very  careful  not  to  hit  the  center  pier 
of  the  bridge  because  the  current  has  a  left-hand  draft  created 
in  part  by  the  breakwall  just  north  of  the  bridge  on  the  right- 
descending  side  of  the  river.  Towboat  captains  noted  that  the 
current  runs  very  strong  at  this  bridge  and,  if  for  any  reason 
a  bridge  operator  fails  to  open  the  bridge  after  promising  to  do 
so,  a  southbound  tow  may  not  be  able  to  stop  before  hitting  the 
bridge . 

The  Norfolk  and  Western  Railroad  bridge  is  a  swing  span 
bridge  with  a  horizontal  clearance  of  only  153  feet.  As  a  result  of 
this  limited  clearance,  towboat  operators  have  to  take  special 
care  not  to  hit  any  part  of  the  bridge. 
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Navigational  constraints,  whether  caused  by  inadequate 
channel  width,  improperly  placed  navigational  aids,  or  restrictive 
bridges,  increase  carrier  and  shipper  transportation  costs. 


Towboat  captains  indicated  that  depths  of  11  feet  as  opposed 
to  11-1/2  feet  to  12  feet  force  them  to  cut  back  on  tow  speed  by 
as  much  as  25%.  At  even  lower  depths,  shippers  are  forced  to 
light-load  their  barges  so  that,  instead  of  drawing  9  feet,  these 
barges  draw  only  8  feet  or  8-1/2  feet.  Of  course,  this  reduction 
in  average  barge  lading  increases  total  operating  costs  by  an 
equivalent  amount.  At  depths  below  11-1/2  feet  to  12  feet,  there 
are  also  increased  risks  of  sinkings  or  groundings  with  the  addi¬ 
tional  cost  of  possible  environmental  damage  due  to  cargo  spills. 


Towboat  captains  indicated  that  widths  of  less  than  300  feet 
increase  total  transit  time  as  more  tows  wait  longer  at  one-way 
traffic  spots.  Just  as  with  a  reduced  depth,  reduced  channel 
width  increases  the  risks  of  sinkings,  groundings,  and  environmen¬ 
tal  damage  due  to  spills. 


Improperly  placed  navigational  aids  can  increase  the  risk  of 
groundings  and  sinkings  and,  on  occasion,  can  restrict  traffic  to 
one  direction  even  though  the  channel  width  is  adequate  to  accom¬ 
modate  two-way  traffic. 


Restrictive  bridges  increase  transportation  costs  by  in¬ 
creasing  tow  transit  time  and  increasing  the  risk  of  an  accident. 


In  view  of  the  major  finding  from  the  barge  traffic  forecast 
section,  that  demand  for  barge  transportation  will  double  in  the 
next  20  years,  it  is  reasonable  to  expect  that: 

1.  Delays  at  narrow  and  shallow  spots  will  increase. 

2.  Costs  of  accidents  and  groundings  will  increase 
(as  barge  loadings  and  average  tow  size  increase). 

3.  Conflicts  with  bridge  operators  will  increase  (as 
rail  and  highway  traffic  grow). 


Possible  solutions  to  these  navigational  constraints  are 
discussed  in  the  next  subsection. 
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(c)  Possible 
Solutions 


The  problem  of  inadequate  channel  width  or  depth  is 
primarily  a  problem  of  the  placement  of  dredge  spoils.  If 
acceptable,  practical  disposal  sites  can  be  found,  the  Corps 
will  be  in  a  position  to  properly  maintain  the  channel  at  all 
river  mile  locations  listed  in  Table  III-8.  The  process  of 
selecting  disposal  sites  must  be  practical  insofar  as  it  seeks 
to  minimize  the  total  cost  of  moving  dredged  materials  from  the 
main  channel. 


Navigational  aids  that  are  improperly  placed  or  removed  pose 
a  variety  of  problems.  More  frequent  checking  of  buoy  placements, 
especially  at  known  problem  areas,  will  eliminate  many  of  these 
problems.  In  addition,  improved  feedback  from  barge  and  towing 
companies  would  keep  the  Coast  Guard  better  informed  of  problems 
as  soon  as  they  arise. 


Restrictive  bridges  also  pose  navigational  problems.  The 
approach  passage  and  exit  from  bridges  are  made  even  more  diffi¬ 
cult  by  any  activity  or  object  that  restricts  the  horizontal 
clearance  under  the  bridge  or  that  forces  the  tow  to  turn  sharply 
before  or  after  the  bridge.  Bridge  operators  who  had  better 
knowledge  of  the  limited  maneuverability  of  southbound  tows  might 
also  be  more  careful  to  open  a  bridge  quickly  after  committing  to 
a  tow. 


LEGAL  CONSTRAINTS 
ON  COMMERCIAL 
DEVELOPMENT 


This  subsection  discusses  some  of  the  legal  constraints  that 
confront  any  developer  who  wishes  to  improve  riverfront  property. 
The  results  of  this  analysis  are  applicable  to  the  subsections 
on  fleeting  and  terminals.  A  more  detailed  discussion  of  this 
subject  is  contained  in  a  separate  GREAT  II  report  entitled. 
Commercial  River  Use:  Problems  and  Needs. 


(a)  Findings 

A.  T.  Kearney  conducted  a  literature  search  and  a  limited 
number  of  interviews  to  identify  key  constraints  on  commercial 
developers  of  riverfront  property  in  the  Rock  Island  District. 
Exhibits  1 1 1  —  1 4  and  1 1 1  —  1 5  list  the  literature  reviewed  and  the 
organizations  contacted  by  A.  T.  Kearney.  In  addition,  A.  T. 
Kearney  reviewed  its  field  interviews  of  shippers  and  carriers 
conducted  for  the  National  Waterways  Study. 
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In  general,  commercial  developers,  such  as  major  manufactur¬ 
ing  or  distributing  companies,  indicate  that  the  process  of 
obtaining  government  approval  (principally,  approval  from 
environmental  and  wildlife  protection  agencies)  of  riverfront 
property  development  can  be  arbitrary  and  subject  to  numerous 
delays.  There  are  at  least  two  principal  objections  that 
commercial  developers  have  with  regard  to  obtaining  necessary 
government  approval  for  a  particular  project;  these  are: 

1.  The  lack  of  precision  with  which  regulations  can 
be  interpreted. 

2.  The  inability  to  translate  selected  evaluation 
criteria  into  measures  that  can  be  objectively  and  quantitatively 
assessed . 


Commercial  developers  have  found  that,  in  some  cases,  the 
regulations  regarding  government  approval  can  be  interpreted 
differently  either  from  one  location  to  another  or  by  the  govern¬ 
ment  agency  enforcing  the  regulations  and  the  commercial  operator 
interpreting  them.  Several  companies  indicated  that  regulations 
affecting  commercial  development  are  enforced  differently  from 
one  region  to  another.  If  a  company  prefers  to  locate  in  the 
GREAT  II  area  and  runs  into  opposition,  it  may  seek  a  riverfront 
site  at  another  section  of  the  Mississippi  and  build  a  similar 
facility  or  terminal  there.  Companies  also  indicated  that  their 
interpretation  of  the  degree  to  which  they  had  complied  with 
government  regulations  often  differs  from  the  responsible  govern¬ 
ment  agencies'  interpretation.  As  a  result,  a  company  may  feel 
that  it  has  completed  the  data  collection  and  analysis  efforts 
only  to  find  that  the  reviewing  agency  postpones  the  review 
process  until  additional  data  are  collected  and  analysis  under¬ 
taken. 


Commercial  developers  have  also  found  that,  on  occasion,  they 
are  asked  to  assess  the  impact  of  development  on  certain  types  of 
aquatic  life,  plant  life,  or  recreational  activity  that  are  very 
hard  to  assess  in  any  objective  or  quantitative  manner.  As  a 
result,  they  argue  that  their  project  may  be  reviewed  unfavorably, 
because  it  might  have  a  potentially  harmful  impact  that  cannot 
be  disproven  in  an  objective  manner. 


(b)  Conclusions 
from  the 
_ Analysis 


The  consequences  from  this  process  of  reviewing  commercial 
development  are  that  nOinc  developers  will  face  long  delays  and 
incur  substantially  higher  development  costs  if  they  choose  to 
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locate  a  plant  along  certain  areas  of  the  Mississippi  River.  In 
certain  instances,  a  developer  may  choose  to  locate  a  plant  or 
terminal  outside  the  GREAT  II  area  in  order  to  reduce  initial 
investment  costs  and  construction  delays.  A  decision  by  a  company 
to  locate  a  plant  or  terminal  outside  the  GREAT  II  area  results 
in  a  loss  of  investment  and  jobs. 


(c)  Possible 
Solutions 


The  principal  objections  of  commercial  developers  of  river¬ 
front  property  in  the  GREAT  II  area  were  that  the  process  of 
review  can  be  arbitrary  and  subject  to  numerous  delays.  If 
reviewing  agencies  had  a  limited  period  of  time  in  which  to 
state  what  data  had  to  be  collected  and  what  analysis  had  to  be 
performed  in  order  for  a  particular  company's  project  to  be 
reviewed,  then  company  officials  would  be  able  to  make  a  reason¬ 
able  estimate  of  the  cost  of  compliance  with  these  requirements 
and  would  be  assured  that  no  additional  requirements  would  be 
placed  on  them  at  a  later  date.  Furthermore,  if  evaluation 
criteria  had  to  be  stated  precisely,  then  projects  would  not  be 
turned  down  simply  because  they  might  have  a  harmful  impact  on 
criteria  that  cannot  be  objectively  measured  in  the  first  place. 


TERMINAL 

CAPACITY 


Barge  transportation  is  appropriate  for  high-volume  shipments 
of  bulk  commodities  between  two  waterside  locations.  Cargo  is 
loaded  or  discharged  from  barges  at  waterside  terminals.  Barge 
terminals  that  offer  storage  and  transfer  services  to  the  public 
are  designed  for  general  commodity  service;  there  are  approxi¬ 
mately  13  public  terminals  in  the  Rock  Island  District  (see 
Exhibit  III-16  for  a  list  of  these  terminals).  Private  terminals 
are  designed  to  handle  one  or  more  products  of  a  particular 
company;  there  are  approximately  100  private  terminals  in  the 
district  (see  Exhibit  I I I — 1 7  for  a  complete  listing  of  these 
terminals ) . 


One  possible  constraint  on  the  growth  of  barge  traffic  is  a 
lack  of  adequate  terminal  capacity.  A.  T.  Kearney  analyzed  this 
constraint  by: 

1.  Reviewing  DRI  barge  traffic  forecasts  to  determine 
projected  originations  or  terminations  by  type  of  commodity  for 
1980,  1990,  and  2000. 

2.  Selecting  two  commodities  (grain  and  coal)  for 
detailed  analysis. 
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3.  Conducting  interviews  with  terminal  operators  in 
the  district  to  identify  current  problems  and  determine  how  new 
terminal  capacity  would  be  obtained  in  the  future. 

4.  Reviewing  carrier  and  shipper  interviews  conducted 
by  A.  T.  Kearney  for  the  National  Waterways  Study  to  identify 
other  terminal  problems  or  constraints. 


Although  DRI  forecasted  barge  originations  and  terminations 
by  commodity  for  each  of  the  12  port  equivalents  in  the  district, 
it  is  not  possible  to  publish  this  level  of  detail  without  dis¬ 
closing  shipments  of  individual  companies.  Projections  of  origi¬ 
nations  and  terminations  by  commodity  for  the  entire  district  can 
be  published  and  Table  1 1 1  —  9  lists  projected  originations  and 
terminations  for  1980,  1990,  and  2000.  As  can  be  seen  by  the 
table,  grain  and  coal  are  the  principal  commodities  originated 
and  received  in  the  district  during  the  forecast  period.  The 
following  subsection  outlines  the  potential  problems  with  securing 
adequate  grain  and  coal  terminal  capacity  in  the  future. 


Table  III-9 

District  Originations  and  Terminations 
Commodity  for  1980,  1990,  and  2000 

by 

(Thousands  of  Tons) 

1977  1980  1990 

2000 

Originations 

Corn 

4,059 

4,926 

7,343 

9,951 

Soybeans 

1,313 

1,749 

1,845 

2,279 

Wheat 

Grain  Products  and 

253 

281 

394 

544 

Vegetable  Oils 

896 

1,131 

2,368 

4,298 

Terminations 

Coal ( 1 ) 

1,851 

2,022 

3,400 

3,945 

Petroleum 

1,246 

1 ,  374 

2,058 

2,308 

Fert il izer 

1,291 

1,390 

1,654 

1,897 

Construction  Materials 

458 

479 

54  2 

594 

Salt  and  Pig  Iron 

254 

257 

257 

260 

Note:  (1)  Baseline  forecasts. 

Source:  DRI  Transportation 

Service. 

(a)  Findings 

Findings  with  regard  to  grain  and  coal  are  discussed 
separately. 
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1.  Grain.  Grain  is  the  principal  commodity  originated 
in  the  district  and,  as  can  be  seen  by  Table  III-9,  grain  ship¬ 
ments  from  district  terminals  are  expected  to  more  than  double 
over  the  forecast  period.  At  the  present  time,  there  are  approx¬ 
imately  30  terminals  that  originate  grain.  Grain  is  typically 
purchased  by  terminal  operators  for  truck  or  rail  delivery  during 
the  open  navigation  season  from  country  elevators.  The  volume 
of  individual  terminals  differs  markedly  for  a  variety  of  reasons 
including : 

(a)  Local  crop  production. 

(b)  On-farm  consumption. 

(c)  Competition  from  grain  proces¬ 
sors  or  other  terminal  operators. 

(d)  Merchandising  ability  of  the 
terminal  operator. 

(e)  Terminal  storage  and  shipping 
capabil ities. 

(f)  Cost  and  availability  of  pri¬ 
vately  owned  or  purchased  barge 
freight . 

(g)  Location  of  terminal  with  re¬ 
spect  to  major  east-west  high¬ 
ways  and  railroads. 

Grain  companies  indicated  that  they  had  several  options 
for  increasing  terminal  capacity  in  the  future.  These  options 
include: 


(a)  Working  additional  shifts. 

(b)  Upgrading  existing  terminals. 

(c)  Constructing  new  facilities. 

For  several  grain  companies,  working  longer  hours  is 
the  easiest  means  of  increasing  shipments  in  the  short  term.  A 
very  small  labor  force  is  required  to  load  barges  in  off  hours  if 
it  is  not  necessary  to  unload  truck  or  rail-delivered  grain.  A 
possible  problem  for  terminals  located  near  residential  areas  is 
that  a  third  shift  may  not  be  permitted  by  local  law. 

Several  grain  companies  emphasized  the  importance  of 
upgrading  existing  terminals  to  handle  more  volume.  They  noted 
that  grain  exports  have  increased  dramatically  since  the  early 
1970s,  yet  only  a  few  export  facilities  have  been  constructed  at 
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the  Center  Gulf  (New  Orleans,  Baton  Rouge)  in  recent  years.  As 
in  the  case  of  export  facilities,  operators  of  inland  terminals 
can  increase  their  capability  by  making  selected  improvements  to 
existing  facilities,  such  as: 

(a)  Increasing  the  number  of  truck 
dumps . 

(b)  Installing  a  rail  receiving  pit. 

(c)  Increasing  terminal  storage 
capacity . 

(d)  Increasing  the  capability  of  the 
barge  loading  equipment. 

(e)  Adding  another  barge  loading 
spout . 

Aside  from  increasing  fleeting  space,  grain  companies  indicated 
that  they  were  usually  able  to  make  such  improvements  with  little 
government  interference. 

Grain  companies  also  commented  on  the  possibility  that 
they  might  increase  their  volume  of  barge  originations  by 
constructing  new  terminals.  As  was  noted  earlier,  there  are  a 
number  of  factors  that  explain  differences  in  the  volume  handled 
by  individual  terminals.  However,  the  crucial  factor  in  determining 
where  a  grain  company  might  construct  a  new  facility  in  the  GREAT 
II  area  is  access  to  major  east-west  highways  and  railroads. 

Access  to  east-west  highways  and  railroads  is  important 
to  terminals  because  much  of  the  grain  originated  in  the  district 
comes  from  points  west  of  the  river.  Grain  terminals  in  the 
district  typically  originate  truck-delivered  grain  from  elevators 
within  100  to  125  miles  west  of  the  Mississippi.  Although  some 
grain  is  originated  east  of  the  river  (this  is  especially  important 
at  the  north  end  of  the  district),  terminal  operators  face  stiff 
competition  for  this  grain  from  other  terminals  located  on  the 
Illinois  River.  In  contrast  to  truck-delivered  grain,  terminal 
operators  located  on  certain  railroads  can  receive  grain  from 
locations  as  far  as  200  miles  west  of  the  river.  The  greatly 
expanded  draw  provided  by  good  rail  service  makes  a  location  with 
such  service  very  attractive  to  grain  companies. 

The  locations  of  suitable  sites  for  new  grain-handling 
facilities  may  well  be  limited  in  the  future  by  curtailment  of 
rail  service  in  Iowa.  The  Milwaukee  Road  has  filed  to  abandon 
track  at  Dubuque,  Clinton,  Quad  Cities,  and  Muscatine.  Service 
on  the  Rock  Island  Railroad  at  the  Quad  Cities  is  being  handled  at 
the  present  time  by  the  Kansas  City  Terminal  Association.  The 
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Chicago  and  North  Western  has  filed  to  abandon  track  at  Dubuque. 
This  possible  curtailment  of  rail  service  is  perhaps  the  most 
important  constraint  in  securing  adequate  terminal  capacity  in  the 
future.  Possible  solutions  to  this  problem  will  be  discussed  in 
a  later  subsection. 

2.  Coal .  Coal  is  the  principal  commodity  received  in 
the  district.  Coal-fired  utilities  account  for  the  great  majority 
of  coal  use  in  the  district.  Table  III-10  presents  coal  termina¬ 
tion  in  the  district  under  various  forecasts  for  1980,  1990,  and 
2000.  Under  the  baseline  forecast,  coal  terminations  are  ex¬ 
pected  to  double  over  the  forecast  period.  The  baseline  forecast 
is  in  line  with  present  utility  plans  and  existing  government 
regulations . 

Table  III-10 


Coal  Terminations  under  Alternative  Scenarios(l ) 
(Thousands  of  Tons) 


Scenario 


1977  1980  1990  2000 


Baseline  Forecast 
Eastern  Coal  Use 
Increased  Market  Share 
New  Coal  Terminations 


1,851 

1,851 

1,851 

1,851 


2,022 

2,168 

2,306 

2,022 


3,400 

4,587 

3,883 

3,694 


3,945 

6,667 

4,356 

4,337 


Note:  (1)  Coal  terminations  for  the  western  coal 

use  scenario  are  comparable  to  the  baseline 
forecast . 


Source:  DRI  Transportation  Service. 

At  the  present  time,  there  are  approximately  ten 
terminals  that  receive  coal  by  water  in  the  district.  Utilities 
receive  coal  from  eastern,  midwestern,  and  western  mines.  Eastern 
coal  typically  moves  by  truck  or  rail  to  a  terminal  located  on 
the  Ohio  River.  From  there,  the  coal  moves  by  barge  to  a  utility- 
owned  terminal  located  at  the  power  plant.  Midwestern  coal 
typically  moves  by  rail  to  a  terminal  located  south  of  the  district 
on  the  Mississippi  River.  Several  utilities  indicated  that  they 
used  terminals  in  the  St.  Louis  area  for  handling  midwestern 
coal.  From  St.  Louis,  the  coal  moves  by  barge  to  the  power  plant. 
Western  coal  use  in  the  district  comes  primarily  from  utilities 
located  at  the  northern  end  of  the  district.  This  western  coal 
comes  from  mines  served  principally  by  the  Burlington  Northern 
Railroad.  Utilities  in  the  district  have  found  the  cheapest  way 
to  move  this  coal  from  the  West  to  their  plants  that  are  served 
only  by  water  is  to  move  it  on  the  Burlington  Northern  to  a  point 
on  the  Mississippi  River  and  move  it  from  there  by  water  to  their 
power  plants.  Terminals  used  by  utilities  burning  western  coal 
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are  located  in  the  Twin  Cities  or  St.  Louis.  A  new  coal  trans¬ 
loading  facility  has  been  built  at  Keokuk,  Iowa  and  is  expected 
to  handle  western  coal  in  the  future. 

Utilities  indicated  that  they  plan  to  rely  on  existing 
terminals  located  outside  the  district  (with  the  exception  of  the 
Keokuk  terminal,  which  is  expected  to  be  in  operation  during 
1979)  to  handle  additional  coal  volume  in  the  future.  Utilities 
that  receive  western  coal  indicated  that  they  had  a  financial 
incentive  to  put  larger  volumes  of  coal  through  one  or  two  ports. 
The  financial  incentive  is  a  result  of  the  rate  structure  of  the 
Burlington  Northern  Railroad.  Coal  rail  transportation  costs  are 
generally  lower  for  a  utility  or  a  group  of  utilities  if  they 
handle  more  volume  through  a  particular  rate  location.  Thus, 
utilities  in  the  district  that  burn  western  coal  are  encouraged 
to  use  terminals  served  by  the  Burlington  Northern  (or  eventually 
the  Chicago  and  North  Western)  at  the  Twin  Cities,  St.  Louis,  or 
Keokuk.  Utilities  receiving  eastern  or  midwestern  coal  also 
expected  to  continue  using  terminals  located  outside  the  district. 

Any  terminal  constraints  to  projected  barge  traffic 
growth  under  each  of  the  coal  scenarios  will  be  primarily  due  to 
problems  of  capacity  at  ports  outside  the  district.  As  in  the 
case  of  grain  companies,  coal  companies  have  been  very  successful 
at  upgrading  existing  terminals  through  capital  improvements. 
However,  utilities  contacted  by  A.  T.  Kearney  indicated  that  there 
have  been  many  problems  associated  with  securing  new  terminal 
capacity  in  the  Twin  Cities.  (It  should  be  noted  that  the  majority 
of  coal  terminating  in  the  district  moves  northbound  from  eastern 
and  midwestern  mines.)  When  air  quality  standards  were  enacted 
to  encourage  the  use  of  western  coal,  several  utilities  including 
some  with  plants  located  in  the  district  sought  to  open  a  new 
coal-handl ing  terminal  in  the  Twin  Cities.  Although  the  proposed 
terminal  had  the  support  of  railroads,  utilities,  and  port 
officials,  the  proposal  did  not  receive  approval  from  various 
environmental  and  wildlife  protection  agencies.  As  a  result, 
these  utilities  have  been  forced  to  use  other  terminals  located 
in  the  Twin  Cities. 


(b)  Conclusions 
from  the 


Grain  companies  indicated  that  they  do  have  several  options 
for  increasing  terminal  capacity  in  the  district  to  handle 
projected  traffic  growth.  Two  of  these  options,  working  longer 
hours  at  existing  terminals  and  upgrading  existing  terminals, 
typically  do  not  pose  problems  for  these  companies.  However,  the 
third  option,  namely  the  construction  of  new  terminals  at  key 
port  locations  in  the  district,  may  be  more  difficult  for  grain 
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companies  to  pursue  in  the  future,  because  the  number  of 
attractive  locations  may  be  reduced  in  the  future  by  the  curtail¬ 
ment  of  rail  service.  If  rail  service  is  curtailed,  grain  shippers 
located  from  125  to  200  miles  west  of  the  river  will  have  one 
less  alternative  for  moving  their  grain  to  export  markets. 

These  shippers  may  have  to  move  proportionately  more  grain  by 
truck  to  the  river  or  by  truck  to  inland  terminals  located  on 
railroads  with  direct  service  to  export  facilities  on  the  Great 
Lakes  or  Gulf. 


Coal-burning  utilities  located  on  the  river  are  expected  to 
continue  to  rely  primarily  on  existing  coal  terminals  located 
outside  the  district.  The  exception  to  this  use  is  the  newly 
built  Keokuk  facility.  Any  constraints  on  projected  coal  traffic 
due  to  inadequate  terminal  capacity  can  be  expected  to  arise  at 
ports  outside  the  district.  While  coal  companies  and  utilities 
have  been  very  successful  in  improving  existing  facilties,  the 
construction  of  new  facilities  at  certain  locations  on  the  river 
faces  a  governmental  review  process  that  is  subject  to  numerous 
delays  and  high  costs.  This  is  especially  a  problem  for  utilities 
that  burn  western  coal  in  the  district.  These  utilities  receive 
their  coal  from  western  railroads  and  are  limited  to  using  a 
handful  of  key  ports  with  good,  western  railroad  connections. 
Without  the  option  of  building  new,  more  cost-efficient  terminals, 
these  utilities  are  forced  to  pass  higher  transportation  costs 
on  to  their  customers. 


(c)  Possible 
_ Solutions 

Projected  grain  traffic  may  be  constrained  in  the  future  by 
a  lack  of  adequate  rail  service  between  country  elevators  located 
125  to  200  miles  west  of  the  river  and  selected  ports  along  the 
Mississippi.  In  the  past,  the  state  of  Iowa,  grain  shippers,  and 
railroads  have  worked  together  to  upgrade  branchlines  for  hopper- 
car  service.  Similar  approaches  may  be  necessary  to  ensure 
adequate  rail  service  at  key  ports  in  the  district.  These 
approaches  might  also  include  operation  of  shortline  railroads  by 
grain  companies  or  acquisitions  of  abandoned  track  by  other  rail 
carriers.  In  addition,  state  and  federal  governments  may  wish  to 
extend  and  properly  maintain  highways  that  serve  inland  ports. 


Projected  coal  traffic  may  be  constrained  in  the  future  by 
a  lack  of  new  terminals  outside  the  district.  The  process  of 
reviewing  proposals  for  new  coal-handling  terminals  should  be 
streamlined  in  line  with  the  possible  solutions  outlined  in  the 
subsection  on  legal  constraints  on  commercial  development. 
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FLEETING 

SPACE 


Fleeting  spaces  are  used  by  barge  shippers  and  receivers  for 
the  temporary  storage  of  loaded  or  empty  barges.  Shippers  and 
receivers  typically  do  not  have  adequate  space  at  their  private 
terminals  or  leased  public  terminals  for  the  temporary  storage  of 
their  barges.  This  subsection  discusses  the  potential  for  barge 
traffic  to  be  reduced  as  a  result  of  a  shortage  of  fleeting  space. 


(a)  Current 

Operations 
and  Problems 


There  are  approximately  32  fleeting  spaces  throughout  the 
district  at  the  present  time  (see  Exhibit  III-18  for  a  complete 
listing  of  these  locations).  These  fleeting  spaces  were  iden¬ 
tified  by  field  interviews  conducted  by  A.  T.  Kearney.  Fleeting 
operators  indicated  that  they  have  sufficient  areas  to  handle 
present  business.  A  field  trip  taken  by  a  U.S.  Coast  Guard 
officer  through  the  district  revealed  that  there  were  some  poten¬ 
tial  operating  problems.  First,  some  barges  were  not  secured 
well  at  several  locations.  Second,  occasionally,  barges  were 
being  fleeted  in  areas  that  were  in  close  proximity  to  the  main 
channel,  thus  creating  the  possibility  of  a  breakaway.  (However, 
Coast  Guard  reports  indicate  that  there  have  been  only  a  few 
breakaways  in  pools  14  and  16  in  recent  years.)  Third,  the  officer 
noted  that  there  has  been  some  damage  to  trees  being  used  as 
tiedowns,  but  this  damage  was  minimal  compared  to  damage  from 
natural  erosion  of  the  shoreline.  Aside  from  these  minor  problems, 
fleeting  appears  to  be  well  managed  and  is  clearly  not  a  potential 
constraint  at  the  present  time. 


(b)  Method  of 
_ Analysis 

A.  T.  Kearney  analyzed  fleeting  space  as  a  potential 
constraint  to  barge  traffic  growth  by: 

1.  Reviewing  DRI  forecasts  to  identify  originations 
and  terminations  by  river  seqment  (this  activity  represents  the 
demand  for  fleeting  services). 

2.  Determining  the  capacity  of  existing  fleeting  areas 
in  the  district. 

3.  Identifying  those  river  segments  where  a  shortfall 
of  fleeting  space  may  develop  in  the  future. 

4.  Evaluating  possible  solutions  to  identified  short¬ 
falls. 


t 
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(c)  Findings 

Exhibit  III-19  presents  projected  originations  and  terminations 
by  individual  river  segment.  As  can  be  seen,  activity  will  double 
in  nearly  every  pool  over  the  forecast  period.  Table  III-ll 
presents  an  inventory  of  fleeting  areas  in  the  district.  The 
majority  of  pools  have  sufficient  fleeting  space  to  handle 
additional  traffic.  However,  pools  16,  17,  and  19  have  little 
additional  fleeting  capacity.  Subsequent  analysis  will  focus  on 
fleeting  in  these  pools. 

Table  III-ll 

Inventory  of  Fleeting  Areas  in  the  District^ 1 ) 


Number  of  Barges 


Number 

Typically 

Pool 

of  Sites 

on  Hand 

Capacity 

11 

1 

30-40 

80 

12 

5 

37-52 

102 

14 

3 

35-45 

80 

16 

2 

30-40 

40 

17 

2 

30-40 

40 

18 

4 

24-40 

98 

19 

5 

42-72 

83 

20 

4 

23-29 

94 

21 

4 

24-26 

53 

22 

2 

10 

24 

Note:  (1)  No  fleeting  in  Pools  13  and  15. 

Sources:  Field  interviews. 

U.S.  Coast  Guard. 


Fleeting  operators  indicated  that  a  good  fleeting  site  must 
be  located: 

1.  Near  terminals  (within  five  miles). 

2.  In  the  same  pool  as  customers. 

3.  Away  from  the  main  channel. 

4.  In  a  stretch  of  river  with  adequate  draft. 

5.  Away  from  residential  and  wildlife  areas. 


Fleeting  spaces  that  are  located  some  distance  from  terminals 
force  the  operator  to  spend  too  much  time  running  back  and  forth 
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with  barges.  Fleeting  spaces  that  are  located  in  the  same  pool 
as  the  customers  allow  the  operator  to  move  barges  without  waiting 
in  line  at  a  lock.  Since  there  is  some  noise  associated  with 
barge  fleeting,  the  ideal  site  is  located  away  from  residential 
or  wildlife  areas. 


Fleeting  operators  indicated  that  many  of  the  good  sites  have 
already  been  chosen.  In  pools  16,  17,  and  19,  fleeting  operators 
expected  that  a  doubling  in  pool  activity  over  the  forecast  period 
will  require  them  to  seek  as  much  new  space  as  they  have  at  the 
present  time.  As  a  result,  additional  fleeting  sites  that  are 
not  as  desirable  as  existing  sites  may  well  have  to  be  found  in 
each  of  these  three  pools. 


Fleeting  operators  in  pool  16  indicated  that  they  still  might 
have  several  options  in  meeting  new  demand.  First,  one  operator 
is  presently  using  an  area  with  a  shallow  draft  for  the  fleeting 
of  empty  barges  and  this  option  might  be  more  important  in  the 
future.  Second,  fleeting  spaces  further  away  from  present  cus¬ 
tomers  may  also  be  used;  for  example,  one  operator  indicated 
that  he  might  be  forced  to  fleet  barges  at  river  miles  475  to  476, 
which  is  three  miles  further  from  Rock  Island  than  his  present 
fleeting  sites.  Third,  some  sites  that  are  not  presently  suitable 
for  fleeting  might  be  made  attractive  by  undertaking  limited 
development,  such  as  the  construction  of  deadmen  on  the  shore  or 
mooring  cells  near  the  river  bank.  Improvements  of  any  type  at 
a  fleeting  site  require  the  operator  to  seek  a  Corps  permit  and, 
depending  upon  where  the  location  is,  the  operator  may  face 
opposition  from  environmental  and  wildlife  agencies. 


Fleeting  operators  in  pools  17  and  19  indicated  that  their 
best  option  for  securing  more  space  in  the  future  is  to  use  sites 
that  are  further  away  from  their  present  customers.  It  should  be 
noted  that  the  U.S.  Fish  and  Wildlife  Service  is  particularly 
concerned  about  the  establishment  of  new  fleeting  areas  in  pool 
19,  because  this  pool  is  a  wintering  area  for  two  species  of 
ducks,  the  canvasback  and  redhead. 


(d)  Conclusions 
from  the 
_ Analysis 

Fleeting  space  appears  to  be  adequate  in  most  district  pools 
with  the  exceptions  of  pools  16,  17,  and  19.  If  fleeting  spaces 
are  not  adequate  in  these  pools,  terminal  operators  may  be  forced 
to  make  their  own  arrangements  as  best  as  they  can.  For  example, 
one  terminal  operator  indicated  that  it  may  become  necessary  to 
load  a  full  complement  of  barges  at  one  time  as  the  towboat  is 
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waiting.  In  extreme  cases,  terminal  activity  may  be  increased  in 
one  pool  at  the  expense  of  another  due  to  a  shortage  of  reasonable 
fleeting  space  in  the  latter  pool.  Each  of  these  alternatives 
would  represent  a  substantial  cost  increase  over  existing  fleeting 
practices. 


(e)  Possible 
Solutions 


Terminal  activity  in  pools  16,  17,  and  19  may  be  constrained 
in  the  future  due  to  a  lack  of  adequate  fleeting  sites.  Fleeting 
operators  in  all  three  pools  may  be  forced  to  use  sites  that  are 
further  from  their  customers.  In  at  least  one  of  these  pools 
(pool  16),  it  may  be  necessary  to  improve  some  sites  by  construct¬ 
ing  deadmen  or  cells  and  conducting  a  limited  amount  of  dredging. 
Since  any  improvements  to  fleeting  sites  are  subject  to  review, 
the  evaluation  criteria  should  be  stated  with  sufficient  precision 
to  make  it  possible  for  the  operator  to  meet  these  requirements 
at  a  reasonable  cost  and  in  a  timely  fashion. 


WINTER 

NAVIGATION 


The  barge  traffic  forecasts  and  lock  analysis  have  been  based 
on  the  assumptions  that  winter  weather  would  continue  to  cause  the 
Upper  Mississippi  River  in  the  GREAT  II  area  to  freeze  over  and 
that  the  Corps  would  not  take  special  actions  to  extend  the  nav¬ 
igation  season.  The  freezing  of  the  Upper  Mississippi  is  in 
itself  a  constraint  to  the  development  of  barge  traffic  since,  for 
two  to  three  months,  activity  is  brought  to  a  near  standstill  and 
terminal  operators  are  forced  to  rely  on  other  modes  for  shipment. 
Although  the  constraint  imposed  by  winter  weather  is  of  great 
importance  to  waterway  users,  it  was  determined  that  this  study 
would  not  concentrate  on  actions  that  might  be  taken  to  extend 
winter  navigation.  Instead,  a  recent  study  entitled  Economic 
Analysis  of  Year-Round  Navigation  on  the  Upper  Mississippi  River 
would  be  reviewed. 


This  study  had  several  objectives  including: 

1.  To  assist  the  Rock  Island  District  in  formulating 
study  alternatives. 

2.  To  determine  the  economic  benefits  associated  with 
navigation  season  extension  alternatives. 

3.  To  conduct  the  benefit/cost  analysis  that  will 
evaluate  the  study's  alternatives. 
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4.  To  examine  in  general  terms  the  economic  impacts 
of  an  extended  navigation  season. 


The  study  was  not  intended  to  be  an  engineering  study  and  all 
engineering  requirements  for  navigation  season  extension  were 
evaluated  by  the  Corps.  The  primary  purpose  of  the  study  was  to 
identify  the  benefits  associated  with  the  study  alternative. 


Twelve  alternatives  for  season  extension  were  examined. 

These  alternatives  included  four  different  stretches  of  the  river 
including : 


1. 

Corps  to  Lock 

Grafton, 

21. 

Illinois 

in 

the  St.  Louis 

District  of  the 

2. 

Grafton , 

Illinois 

to 

Lock  18. 

3. 

Grafton , 

Illinois 

to 

Lock  15. 

4. 

Grafton , 

Illinois 

to 

Cassville , 

Wisconsin . 

For  each 

of  these 

different 

sections  of 

the 

river,  three 

different  navigation  season  extension  periods  were  selected  for 
analysis: 

1.  Four-week  extension. 

2.  Eight-week  extension. 

3.  Full  season  extension. 


The  analysis  of  the  potential  benefits  for  each  of  these 
twelve  alternatives  indicates  that  five  alternatives  have  a 
benefit/cost  ratio  greater  than  1.0  (see  Table  III-12).  These 
alternatives  include  limited  extension  for  four  weeks  from 
Grafton  to  Lock  18,  Lock  15,  and  Cassville;  extension  for  eight 
weeks  from  Grafton  to  Lock  18;  and  full  season  extension  from 
Grafton  to  Lock  18. 
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Table  III-12 


Benefit/Cost  Ratios  by  Season 
Extension  Alternatives 


Navigation  Period 

River  Area 

Four  Weeks 

Eight  Weeks 

Full  Season 

Grafton  to 

Lock  21 

0.3 

0.4 

0.4 

Grafton  to 

Lock  18 

1.4 

1 . 3 

1.3 

Grafton  to 

Lock  15 

2.1 

0.9 

CD 

• 

O 

Grafton  to 
Cassville 

1.8 

0.7 

0.4 

Source:  General 

Research  Corp. , 

Economic  Analysis  of 

Year-Round 

Navig 

at  ion  on  the  Uppe 

r  Mississippi  River. 

A  benefit/cost  ratio  greater  than  1.0  indicates  that  imple¬ 
mentation  of  the  alternative  will  result  in  benefits  exceeding 
costs  after  discounting  both  benefits  and  costs  by  an  appropriate 
rate . 


The  study  recommends  that  environmental  costs,  if  they  exist, 
should  be  identified  and  incorporated  in  the  analysis  and  that 
a  phased  implementation  plan  of  extending  the  navigation  season 
be  adopted. 


CONFLICTS  WITH 

RECREATIONAL  USE 

A.  T.  Kearney  conducted  interviews  with  fleeting  operators 
and  barge  companies  to  identify  any  possible  conflicts  with 
recreational  users  of  the  river.  Fleeting  operators  indicated 
that  there  were  some  problems  associated  with  vandalism  and 
navigation  at  night,  but  these  problems  were  considered  to  be 
minor.  Barge  and  towing  companies  indicated  there  was  little 
conflict  with  recreational  users  aside  from  the  use  of  locks. 

The  impact  of  recreational  use  on  lock  capacity  was  discussed  in 
detail  under  the  lock  capacity  subsection;  however,  it  should  be 
noted  that  projections  of  recreational  lockages  by  the  Midwest 
Research  Institute  for  the  Corps  indicated  that  future  recrea¬ 
tional  activity  should  be  concentrated  at  those  district  locks 
where  the  level  of  commercial  traffic  is  lower.  As  a  result  of 
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this  analysis,  conflicts  with  recreational  users  are  not  expected 
to  constrain  barge  traffic  in  the  future. 
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EXHIBIT  III-l 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


PHYSICAL  CHARACTERISTICS  OF  THE 
LOCK  CHAMBERS  IN  ROCK  ISLAND  DISTRICT 


Lock 

Chamber 

River  Mile 
Location 

Length 

Chamber 

Width 

Hit 

Pool 

Length 

11 

583 

600 

110 

il 

32 

12 

556.7 

600 

110 

9 

26 

13 

522.5 

600 

110 

11 

34 

14-Ma in 

493.3 

600 

110 

11 

30 

14-Aux il iary 

320 

80 

15-Main 

482.9 

600 

110 

16 

10 

15-Auxiliary 

360 

110 

16 

457.2 

600 

no 

9 

26 

17 

437.1 

600 

no 

8 

20 

18 

410.5 

600 

no 

10 

26 

19 

364.2 

1,200 

no 

38 

47 

20 

343.2 

600 

no 

11 

21 

21 

324.8 

600 

no 

11 

19 

22 

301.2 

600 

no 

11 

24 

Source:  U.S. 

Corps  of  Engineers. 
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EXHIBIT  I I 1-2 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


DESCRIPTION  OF  LOCKAGE  TYPES 


Straight  lockage.  A  straight  lockage  occurs  when  the  barges 
making  up  the  tow  and  the  towboat  pushing  the  tow  are  able  to 
fit  within  the  lock  chamber  without  any  change  in  the  tow 
conf iguration. 

Double  lockage.  A  double  lockage  occurs  when  the  tow  and 
towboat  require  two  separate  (or  single)  lockages  to  be  pro¬ 
cessed.  Typically,  a  dry  cargo  tow  of  15  barges  is  broken  up 
into  a  single  lockage  of  the  first  nine  barges  followed  by 
another  single  lockage  of  the  remaining  six  barges  and  the 
towboat.  The  first  cut  of  the  nine  unpowered  barges  is  extrac¬ 
ted  from  the  lock  chamber  by  winches  or  a  helper  towboat. 

Setover  lockage.  A  setover  lockage  occurs  when  the  tow  and 
towboat  are  able  to  fit  within  the  lock  chamber  only  after  the 
towboat  and  one  or  two  barges  are  broken  away  from  the  original 
configuration  and  set  alongside  the  other  barges  in  the  tow. 
Typically,  a  liquid  cargo  tow  of  three  larger  barges  and  one 
smaller  barge  is  broken  in  such  a  way  that  the  towboat,  the 
smaller  barge,  and  one  of  the  large  barges  is  set  alongside 
the  other  large  barges. 

Knockout  lockage.  A  knockout  lockage  occurs  when  the  tow  and 
towboat  are  able  to  fit  within  the  lock  chamber  only  after  the 
towboat  has  been  broken  away  from  the  original  configuration 
and  set  alongside  the  tow. 

Other  commercial  lockages.  There  are  at  least  three  other 
commercial  lockages .  A  Tight  tow  lockage  occurs  when  a 
single  towboat  is  processed.  A  multivessel  lockage  occurs 
when  two  towboats  pushing  a  tow  are  processed.  A  barge  trans¬ 
fer  lockage  occurs  when  a  tow  is  transferred  from  one  towboat 
on  one  side  of  the  lock  to  another  towboat  on  the  other  side 
of  the  lock. 

Recreational  lockages.  Recreational  lockages  occur  when  one 
or  more  recreational  vessels  are  processed. 
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EXHIBIT  I I 1-3 

U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


COMPANIES  CONTACTED  BY  A.  T.  KEARNEY 
FOR  CONSTRAINT  ANALYSES 


Company  Name 

Contact 

1. 

AGRI  Industries 

Daniel  Brophy 

2. 

Agri-Trans 

Jack  Haskel 

3. 

Alter  Co. 

Bob  Gardner 

4. 

Archway  Fleeting  and  Harbor  Service 

Lonnie  Jacobs 

5. 

Canton  Towing  Service 

James  Caldwell 

6. 

Cassville  River  Terminal  (Division 

of  Wisconsin  Barge  Lines) 

Robert  Hudson 

7. 

Eastern  Iowa  Light  &  Power 

Mr.  L.  Drum 

8. 

Hall  Towing,  Inc. 

Donna  Hall 

9. 

Interstate  Power  Co. 

Gordon  Lee 

10. 

Iowa  Marine  Repair  Corp. 

Tom  Edwards 

11. 

Lee  County  Marine,  Inc. 

Paul  Mathiasmeier 

12. 

Lewis  and  Lawson  Harbor 

Service,  Inc. 

Carol  Lawson 

13. 

Mid-America  Transportation  Co. 

Captain  Steve  Butkovich 

14. 

Mid-America  Transportation  Co. 

Ed  Dlubac 

15. 

Mid-America  Transportation  Co. 

Captain  W.  B.  Fouts 

16. 

Mid-America  Transportation  Co. 

Captain  Albert  Rodgers 

17. 

Mid-America  Transportation  Co. 

Jerry  Tinkey 

18. 

Muscatine  Power  &  Light 

Mr.  Fletcher 

19. 

Newt  Marine  Service 

Gary  Newt 

20. 

Northern  States  Power 

David  Peterson 

21. 

P-D  Harbor  Service  Co. 

Cleva  Percival 

22. 

Pillsbury  Co. 

Del  Aden 

23. 

R  &  R  Marine 

Roger  Seitz 

24. 

Twin  City  Barge  &  Towing 

Richard  Lambert 

25. 

U.S.  Coast  Guard 

Lieutenant  Bill  Hines 

26. 

U.S.  Corps  of  Engineers  (R.I.) 

Dick  Baker 

27. 

U.S.  Corps  of  Engineers  (Lock 

and  Dam  17) 

Mr.  Clark 

28. 

U.S.  Corps  of  Engineers  (Lock 

and  Dam  22) 

Gary  Clark 

29. 

U.S.  Corps  of  Engineers  (Lock 

and  Dam  11) 

Mr.  Courrier 

30. 

U.S.  Corps  of  Engineers  (Lock 

and  Dam  14) 

Mr.  Lair 

31. 

U.S.  Corps  of  Engineers  (R.I.) 

Hank  Pfeister 

32. 

U.S.  Corps  of  Engineers  (N.C.D.) 

Ralph  Smith 

33. 

U.S.  Corps  of  Engineers  (St.  Paul) 

Don  Wadleigh 

34. 

U.S.  Corps  of  Engineers  (R.I.) 

Donn  Wagner 

35. 

U.S.  Corps  of  Engineers  (Lock 

and  Dam  20) 

Jim  Wright 

36. 

U.S.  Fish  and  Wildlife  Service 

Thomas  Groutage 

37. 

Valley  Line 

Captain  Buz  Beaver 

38. 

Williams  Marine  Enterprise,  Inc. 

Don  Williams 

39. 

Wisconsin  Power  s>  Light 

Ken  Popp 
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EXHIBIT  I I 1-4 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


THE  NUMBER  OF  BARGES  MOVING 
DOWNBOUND  IN  DOUBLE  LOCKAGES  THROUGH 
THE  ROCK  ISLAND  DISTRICT  IN  1977 


Empties  as 


Lock 

Number  of 

Empty  Barges 

Number  of 

Loaded  Barges 

a  Percent 
of  Loads 

11 

944 

4,375 

22% 

12 

973 

4,696 

21 

13 

957 

4,574 

21 

14 

1,050 

5,162 

20 

15 

1,075 

5,147 

21 

16 

1,039 

5,743 

18 

17 

1,078 

6,081 

18 

18 

1,056 

6,290 

17 

19(1) 

- 

- 

- 

20 

1,059 

7,888 

13 

21 

1,056 

8,399 

13 

22 

1,032 

00 

wn 

4* 

12 

Note:  (1)  Since  the  chamber  at  Lock  19  is  1,200  feet  long, 

there  are  no  double  lockages. 

Source:  U.S.  Corps  of  Engineers,  1977  PMS  data. 
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EXHIBIT  I I 1-5 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


HISTORICAL  AND  PROJECTED 
RECREATIONAL  LOCKAGES  FOR  LOCKS 
IN  THE  ROCK  ISLAND  DISTRICT 


Lock 

1977 

1980 

1990 

2000 

11 

2,748 

2,305 

3,044 

3,595 

12 

2,429 

1,570 

2,237 

2,746 

13 

2,237 

2,659 

3,292 

3,791 

14(1) 

3,439 

3,378 

4,521 

5,413 

15(1) 

2,931 

2,243 

3,340 

4,185 

16 

1,393 

1,147 

1,356 

1,522 

17 

1,340 

971 

1  ,008 

1,053 

18 

1,477 

871 

1,041 

1,186 

19 

745 

689 

781 

848 

20 

775 

506 

520 

536 

21 

1,043 

737 

752 

768 

22 

824 

477 

432 

413 

Note:  (1) 

Estimates 
main  and 

include  lockages 
auxiliary  chambers 

at  both  the 

Sources:  U 

.S.  Corps 

of  Engineers,  1977 

PMS  data. 

Methodology  and  Forecasts  of  Recreation 
Use  and  Small  Craft  Lockages  on  the 
Upper  Mississippi  River. 
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EXHIBIT  III-6 


U.S.  ARMY  CORPS  OP  ENGINEERS 
ROCK  ISLAND  DISTRICT 


AVERAGE  PROCESS  TIME(l) 

PER  LOCKAGE  TYPE  AND  LOCK  DURING  1977 


(Minutes) 

Lock 

Double 

Setoverl 2) 

Knockout( 3 ) 

Straight 

Other 

Commercial 

Recreationa 1 

11 

105 

63 

50 

32 

28 

15 

12 

98 

65 

46 

32 

24 

13 

13 

95 

59 

52 

31 

22 

13 

14 

104 

62 

52 

23 

21 

14 

15 

119 

69 

52 

32 

23 

18 

16 

106 

65 

59 

33 

29 

15 

17 

101 

60 

54 

32 

25 

13 

18 

101 

63 

53 

29 

21 

14 

19 

- 

- 

- 

61 

35 

27 

20 

103 

66 

54 

29 

19 

13 

21 

104 

67 

53 

30 

18 

14 

22 

124 

76 

62 

42 

33 

17 

Notes: 

(1)  Process 

times  are 

the  averages  of 

the  upbound 

and  downbound  traffic  in  1977.  Process  time 
includes  approach,  entry,  chambering,  and  exit. 
Approach  time  is  the  difference  in  time  between 
start  of  lockage  when  tow  is  at  approach  point 
and  bow  over  sill.  Entry  time  is  the  difference 
in  time  between  bow  over  sill  and  end  of  entry. 
Chamber  time  is  the  difference  in  time  between 
end  of  entry  and  start  of  exit  as  the  gates  are 
opened.  Exit  is  the  time  between  start  of  exit 
and  the  time  that  stern  of  outbound  tow  passes 
bow  of  inbound  tow  or  approach  point. 

(2)  Upbound  processing  time  only. 

(3)  Downbound  processing  time  only. 

Source:  U.S.  Corps  of  Engineers,  1977  PMS  data. 
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EXHIBIT  I I 1-7 


Notes : 


Source: 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


HOURS  LOST  TO  TURNBACKS 
AND  STALLS  DURING  1977 


Lock 

Turnbacks ( * ) 

Stall 

11 

121 

62 

12 

73 

66 

13 

96 

27 

14 

105 

97 

15 

112 

383 

16 

119 

143 

17 

96 

28 

18 

144 

64 

19 

257 

260 

20 

no 

176 

21 

116 

114 

22 

169 

171 

(1)  A  turnback  occurs  when  the  lock  chamber  must  be 
filled  or  emptied  in  order  to  serve  the  next  tow 
waiting  in  line  to  lock  through  the  chamber. 

(2)  Stalls  are  any  events,  such  as  fog,  or  equipment 
malfunction,  that  cause  downtime  at  a  lock. 

U.S.  Corps  of  Engineers,  1977 
PMS  Data. 
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EXHIBIT  III-8 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


A  COMPARISON  OF  ACTUAL  LOCKAGES  FOR  1977 
AND  PROJECTED  COMMERCIAL  LOCKAGES  FOR  1980(1) 


Setover 

and 

Doable  Knockout  _ Straight  Other ( 2 ) 


Lock 

1977 

1980 

1977 

1980 

1977 

1980(1) 

1977 

1980 

11 

904 

950 

141 

177 

454 

461 

95 

95 

12 

939 

1,050 

158 

193 

353 

394 

88 

88 

13 

928 

1,050 

158 

195 

395 

395 

109 

109 

14 

1,035 

1,136 

212 

214 

1,002 

989(3) 

104 

104 

15 

1,046 

1,162 

276 

293 

721 

692(4 ) 

297 

297 

16 

1,141 

1,334 

311 

314 

984 

920(5) 

114 

114 

17 

1,202 

1,414 

308 

319 

690 

612 

88 

88 

18 

1,234 

1,446 

321 

319 

693 

612 

138 

138 

19 

- 

- 

- 

- 

2,313 

2,569 

228 

228 

20 

1,467 

1,652 

315 

339 

544 

641 

174 

174 

21 

1,507 

1,736 

339 

391 

594 

672 

228 

228 

22 

1,521 

1,766 

344 

398 

619 

690 

105 

105 

Notes: 


(1)  See  Exhibit  1 1 1  —  5  for  actual  and  projected 
recreational  lockages. 

(2)  Excludes  multivessel  and  barge  transfer 
lockages . 

(3)  Includes  500  additional  straight  lockages. 

(4)  Includes  100  additional  straight  lockages. 

(5)  Includes  300  additional  straight  lockages. 


Sources:  U.S.  Corps  of  Engineers,  1977  PMS  data. 

DRI  Transportation  Service. 

A.  T.  Kearney,  Inc. 
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ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


EXHIBIT  III-9 
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U.S.  ARMY  CORPS  OP  ENGINEERS 
ROCK  ISLAND  DISTRICT 


EXHIBIT  III-ll 


AVERAGE  APPROACH  AND  EXIT 
TIMES  FOR  1976  SEASON(l) 
(Minutes) 


i 


» 


» 


t 


» 


I 


> 


Approach  Time  for 
Downbound  Tows 

Exit  Time  for 

Upbound  Tows 

Lock 

Fly/ 

Exchanqe( 2 ) 

Turnback ( 3 ) 

Fly/ 

Exchanqe( 3 ) 

Turnback { 3 ) 

11 

9 

8 

6 

4 

12 

11 

10 

5 

4 

13 

9 

7 

5 

6 

14 

6 

5 

4 

4 

15 

9 

7 

6 

6 

16 

13 

6 

10 

4 

17 

17 

9 

8 

5 

18 

11 

7 

5 

5 

20 

10 

6 

8 

5 

21 

15 

7 

6 

5 

—  — 

‘ 

“ 

Average  for 
10  Locks 
( Excludes 
Locks  19 
and  22) 

(4) 

11 

7 

6 

5 

“  ' 

22 

22 

12 

14 

J6 

Notes: 


(1)  For  a  definition  of  approach  and  exit  times, 
see  Exhibit  III-6. 

(2)  Fly  and  exchange  refer  to  the  type  of  locking 
event.  A  fly  occurs  when  a  tow  exits  from  a 
lock  chamber  and  no  other  tow  is  waiting  to  be 
processed.  An  exchange  occurs  when  a  tow  mov¬ 
ing  in  one  direction  is  processed  just  after  a 
tow  moving  in  the  opposite  direction. 

(3)  A  turnback  occurs  when  one  tow  is  processed 
just  after  another  tow  moving  in  the  same 
direction. 

(4)  Approach  and  exit  times  for  Lock  19  were  excluded 
from  the  analysis,  because  they  are  unusually 
high  due  to  interference  from  the  breakwall 
located  north  of  the  lock. 


Source:  U.S.  Corps  of  Engineers,  1976  PMS  data. 
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EXHIBIT  I I 1-12 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 

ESTIMATED  TIME  LOST  DURING  1977 
FOR  MAKEUP  OF  DOUBLES  AND  MAKEUP 
AND  BREAKUP  OF  SETOVERS  AND  KNOCKOUTS ( 1 j 


Average 


Lock 

Type  of 
Lockage 

Number 
of  Events 
in  1977 

Hours  Lost 
in  1977  to 
Breakup  and 
Makeup 

Minutes  for 
Makeup  and 
Breakup 
per  Event 

20 

Double 

1,467 

531 

N/A 

Setover ( 2 ) 

132 

49 

22 

Knockout{ 3 ) 

88 

7 

5 

21 

Double 

1  ,  508 

456 

N/A 

Setover ( 2 ) 

155 

46 

18 

Knockout ( 3  ) 

4  0 

5 

3 

22 

Double 

1,521 

439 

N/A 

Setover ( 2 ) 

157 

5  5 

21 

Knockout( 3 ) 

85 

6 

4 

Notes : 

(1)  Tow  breakup  refers  to  the  process  of  decoupling 
a  tow  so  that  it  can  be  locked  through  a  chamber 
Tow  makeup  refers  to  the  amount  of  time  required 
to  recouple  a  tow  after  it  has  moved  through  a 
chamber . 

(2)  Upbound  traffic  only. 

(3)  Downbound  traffic  only. 

Source 

:  U.S.  Corps  of 

Eng i neers , 

1977  PMS  data. 

Average 
Minutes  for 
Makeup  Only 
per  Event 

15 

N/A 

N/A 

13 

N/A 

N/A 

12 

N/A 

N/A 
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EXHIBIT  I I 1-13 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 

LOCATIONS  CITED  BY  CARRIERS  AS 
POTENTIAL  NAVIGATIONAL  CONSTRAINTS 


Pool 

River  Mile 

Reference  Point 

11 

610 

Island  189 

11 

599 

Hurricane  Island 

11 

596 

Finley’s  Landing 

12 

566 

Gordon ' s  Ferry 

13 

551-553 

Pleasant  Creek  to  Sand  Prairie 

13 

540 

Santa  Fe  Island 

13 

538 

Savanna,  IL  Crossing  to  Sabula 

13 

531 

Dark  Slough  Foot  Light 

14 

503-505 

Cordova  Slough 

14 

496 

Smith  Chain 

15 

491-488 

Campbell's  Light  to  Moline  Gap  Lighted  Buoy 

16 

472 

Buffalo  Towhead 

16 

460 

Hershey  Chute  Red  Buoy 

17 

448 

Muscatine  Prairie  Foot  Light 

18 

431 

Edward’s  River 

18 

426 

Ke  i  thsburg 

18 

425 

Huron 

18 

416 

Oquawka  Lower 

19 

398-401 

Kemp's  Landing 

20 

355 

Fox  Island 

20 

350 

Curtis 

22 

312 

Walkers  Slough 

22 

304 

Long  Hollow  Light  Ruoy 

Source:  Field  interviews. 
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EXHIBIT  1 11-14 
Page  1  of  2 


U.S.  ARMY  CORPS  OF  ENGINEERS 
RCCK  ISLAND  DISTRICT 


BIBLIOGRAPHY  FOR  REVIEW  OF  COMMERCIAL  DEVELOPMENT 


Dairyland  Power  Cooperative,  Statement  of  Nor :.ian  V.'.  Moser 
before  Corps  of  Engineers,  March  1977.  ~ 

Dalton,  Dalton  o  Ne^aport:  Management  Consultants,  Quad  Cities 
Urban  Study,  Goto'.  r*r  1978. 

Davenport  Levee  Inj::\ivpnont  Commission,  Environmental  Impact 
Statement  Davenport  Municipal  Barge  Terminal,  March  1977. 

Des  Moines  Sun  lay  Ren:.  .  r.  Planned  Barge-  Moorings  Rapped  ns  Ugly 
Polluters ,  March  18,  ,9,. 

Env  ironmer  ta  1  Impact  statement,  Borg  Warner  Plastics  Plant, 
Saverton,  Missouri,  December  1978. 

Great  River  Environmental  Action  Team,  GREAT  I  Commercial 

Transportation  Workgroup,  Creat  River  Resource  Management  Study, 
January  1979.  **  *” 

Illinois  Department  of  Const*  rvat  'on ,  Outdoor  R  -creation  m 
Illinois,  December  1978. 

low a  Department  of  Transportation,  Iowa  Transportation  Improvement 
Program  1979-1984,  December  1978. 

Iowa  Department  of  Transportation,  River  Transpor ta t ion  in  Iowa, 
May  1978. 

Iowa  Department  of  Transportation,  Transplan  '79,  January  1979. 

Kearney:  Management  Consultants,  Domestic  Waterborne  Shipping 
Market  Analysis,  February  1974. 

Kearney:  Management  Consultants,  A  Primer  on  Inland  Waterways 
Ports. 

Kearney:  Management  Consultants,  Recommendations  for  River- 
Related  Economic  Development  of  Missouri,  September  1978. 

Marcou,  O'Leary  and  Associates,  Inc.,  Findings  from  the  Surveys 
and  Analyses  of  the  Proposed  Municipal  Barge  Terminal  at 
Davenport,  Iowa,  June  1974. 

McMahon,  Thonas  J.,  The  Statement  of  Thomas  J,  McMahon  made 
concerning  commercial  development  of  Upper  Mississippi  River, 
January  1977. 
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EXHIBIT  I I 1-14 
Page  2  of  2 


BIBLIOGRAPHY  FOR  REVIEW  OF  COMMERCIAL  DEVELOPMENT  (Cont'd.) 


Toltz,  King,  Dewall,  Anderson  &  Association  Incorporated,  Report 
on  Proposed  Municipal  Barge  Terminal,  June  1973. 

Upper  Mississippi  River  Basin  Commission,  The  Upper  Mississippi 
River  Main  Stem,  Water  and  Related  Land  Resources,  Draft  Study 
Report  and  Environmental  Assessment,  including  technical  papers 
A-K,  March  1979. 

Upper  Mississippi  River  Conservation  Committee,  A  Compendium  of 
Fishery  Information  on  the  Upper  Mississippi  River,  January  1979 

Upper  Mississippi  Water  Association,  The  Economic  Impact  of 

Waterborne  Transportation  on  the  Upper  Mississippi  River  Basin, 
July  1975.  - 

U.S.  Corps  of  Engineers,  Economic  Analysis  of  Year-Round  Navigatio 
on  the  Upper  Mississippi,  June  1979. 

U.S.  Corps  of  Engineers,  Mississippi  River  Year-Round  navigation 
Study ,  September  1973. 

U.S.  Corps  of  Engineers,  Upper  Mississippi  Small  Crafts  Lock  Study 
September  1977.  . . 


Kearney  Managwnew  Consutunrs 


EXHIBIT  III-1S 
Page  1  of  2 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


COMPANIES  CONTACTED  BY  A.  T.  KEARNEY 
FOR  REVIEW  OF  COMMERCIAL  DEVELOPMENT  PROBLEMS 


Alter  Company 

Bi-State  Planning  Commission 


Chamber 

of 

Commerce 

for 

Bettendorf,  Iowa 

Chamber 

of 

Commerce 

for 

Burlington,  Iowa 

Chamber 

of 

Commerce 

for 

Clinton,  Iowa 

Chamber 

of 

Commerce 

for 

Davenport,  Iowa 

Chamber 

of 

Commerce 

for 

Dubuque,  Iowa 

Chamber 

of 

Commerce 

for 

Fort  Madison,  Iowa 

Chamber 

of 

Commerce 

for 

Hannibal,  Missouri 

Chamber 

of 

Commerce 

for 

Keokuk,  Iowa 

Chamber 

of 

Commerce 

for 

Moline,  Illinois 

Chamber 

of 

Commerce 

for 

Muscatine,  Iowa 

Chamber 

of 

Commerce 

for 

Quincy,  Illinois 

Chamber 

of 

Commerce 

for 

Rock  Island,  Illinois 

Continental  Grain 

Davenport  Levee  Improvement  Commission 
Department  of  Conservation  for  the  State  of  Missouri 
Department  of  Conservation  for  the  State  of  Illinois 
Department  of  Economic  Development  for  the  State  of  Minnesota 
Department  of  Economic  Development  for  the  State  of  Illinois 
Department  of  Environmental  Quality  for  the  State  of  Iowa 
Department  of  Natural  Resources  for  the  State  of  Minnesota 
Dairyland  Power  Co-Op 

Environmental  Protection  Agency  in  Chicago  and  Kansas  City 
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EXHIBIT  I I 1-15 
Page  2  of  2 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 

COMPANIES  CONTACTED  BY  A.  T.  KEARNEY 
FOR  REVIEW  OF  COMMERCIAL  DEVELOPMENT  PROBLEMS  (Cont'd.) 

Farmers  Union  Grain  Terminal  Association 
Iowa  Gateway  Terminal 
Maritime  Administration 
Mensinger  Fish  and  Seafood  Company 
Mississippi  River  Parkway  Commission 
Pillsbury  Company 

Quad  City  Development  Association 

Rock  Island  District  Corps  of  Engineers 

Stanley  Consultants 

Twin  Cities  Towing 

University  of  Minnesota 

Upper  Mississippi  Conservation  Commission 
Upper  Mississippi  River  Basic  Commission 
Upper  Mississippi  Waterway  Association 
U.S.  Fish  and  Wildlife  Service 
Wisconsin  Barge  Line 

Note:  (1)  List  does  not  include  two  firms  who  choose  to 

remain  anonymous. 


KjMmry  NWwymem  Coraulwnw 


EXHIBIT  III-16 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


DISTRICT  PUBLIC  TERMINAL  LOCATIONS 


Terminal  Name 

City 

Mile 

Number 

Quincy  Terminal  Company 

Quincy,  Illinois 

326.0 

Iowa  Gateway  Terminal 

Keokuk,  Iowa 

371.1 

Hall  Towing,  Inc. 

Fort  Madiscn,  Iowa 

382.0 

Burlington  River  Terminal, 

Inc. 

Burlington,  Iowa 

405.3 

The  Pillsbury  Company 

Davenport,  Iowa 

475.7 

Rock  Island  River  Terminal 

Rock  Island,  Illinois 

480.8 

Alter  Trucking  and  Terminal 
Corporation 

Davenport,  Iowa 

483.3 

Determann  Industries,  Inc. 

Camanche,  Iowa 

512.0 

Clinton  Municipal  Dock 

Clinton,  Iowa 

518.0 

Fulton  River  Terminal 

Fulton,  Illinois 

517.5 

Dubuque  Tank  Terminal 

Company 

Dubuque,  Iowa 

579.4 

The  Pillsbury  Company 

Dubuque,  Iowa 

580.0 

ContiCarr iers  and 

Terminals,  Inc. 

Dubuque,  Iowa 

580.3 

Sources:  Illinois  Department  of  Transportation. 

Wisconsin  Department  of  Transportation. 

Iowa  Department  of  Transportation. 

River  Transportation  in  Iowa. 

Waterways  Journal,  Inland  River  Guide  1978. 
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EXHIBIT  III-17 
Page  T  of  5 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


DISTRICT  PRIVATE  TERMINAL  LOCATIONS 


Terminal  Name 

City 

Mile  Number 

Universal  Atlas  Cement  Co. 

Ilasco,  Missouri 

305.7 

Hannibal  Grain  Terminal 

Hannibal,  Missouri 

309.0 

Hannibal  Iron  and  Metal  Co. 

Hannibal,  Missouri 

309.5 

Bunge  Corporation 

East  Hannibal,  Illinois 

310.0 

Scipio  Land  Co. 

Hannibal,  Missouri 

310.8 

American  Cyanamid  Co. 

Palmyra,  Missouri 

319.8 

Northeast  Missouri  Electric 
Power  Co-Op. 

Palmyra,  Missouri 

320.3 

Consolidated  Oil  Company 

Quincy,  Illinois 

325.7 

Illinois  Ayers  Oil  Company 

Quincy,  Illinois 

325.8 

Quincy  Soybean  Company 

Quincy,  Illinois 

325.8 

Quincy  Municipal  Barge  Dock 

Quincy,  Illinois 

326.1 

Celotex  Corporation 

Quincy,  Illinois 

326.3 

Moorman  Manufacturing  Co. 

Quincy,  Illinois 

326.4 

Quincy  Sand  Company 

Quincy,  Ill  inois 

327.3 

LaGrange  Elevator  Co. 

LaGrange,  Missouri 

335.7 

Triangle  Refineries 

LaGrange,  Missouri 

335.8 

Ayers  Oil  Company 

Canton,  Missouri 

342.6 

Ursa  Farmers  Cooperative 

Meyer ,  Illinois 

343.4 

Gabe  Logsdon  &  Sons 

Gregory,  Missouri 

353.0 

Morgan  Oil  Company 

Alexandria,  Missouri 

359.2 

Hancock  Grain  Company 

Warsaw,  Illinois 

359.7 

Ke«mty 
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EXHIBIT  III-17 
Page  2  of  $ 


DISTRICT  PRIVATE  TERMINAL  LOCATIONS  (Cont'd.) 


Terminal  Name _ _ _ City _ _ _  Mile  Number 

Toledo,  Peoria  and  Western 

Railroad  Warsaw,  Illinois  359.9 

Foote  Mineral  Company  Keokuk,  Iowa  362.0 

The  Hubinger  Co.  Keokuk,  Iowa  362.3 

Hunold  Elevator,  Inc.  Montrose,  Iowa  374.9 

Colusa  Elevator  Co.  Nauvoo,  Illinois  376.4 


Apple  River  Dock  (St.  Paul 
Ammonia  Products) 

First  Miss,  Inc. 

Green  Bay  Grain  Co. 

Central  Soya  Company 
AMOCO  Oil  Company 
Archer-Daniols-Mirilanri  Co. 
Gulfport  Terminal 
Yet ter  Oil  Company 
Wayne  Bros.  Grain  Co. 
Gladstone  Terminal 
Altier  Trading  Corporation 
AGRI  Industries 

Big  River  Grain  Dock 

Central  Soya  Company 

Monsanto  Agricultural 
Products  Company 


East  Dubuque 
Illinois 

9 

385.1 

Fort  Madison 

,  Iowa 

389.0 

Wever,  Iowa 

390.0 

Dallas  City, 

Illinois 

390.4 

Burlington , 

Iowa 

399.4 

Burl inuton, 

Iowa 

403.6 

Burl ington. 

Tovu 

404.? 

Purl ington. 

Iowa 

404.5 

Burl ington , 

Iowa 

405.2 

Smi thsh i to , 

Illinois 

400.7 

Oquawka,  Illinois 

415.6 

Meekers  Landing, 

Iowa 

418.2 

Ke ithsburg , 

Illinois 

423.7 

New  Boston, 

Illinois 

433.0 

Muscatine,  Iowa 

449.9 

Keomey  Mwwquniw  Comutanw 


EXHIBIT  III-17 
Pagi”'3  of  5 - - 


DISTRICT  PRIVATE  TERMINAL  LOCATIONS  (Cont'd.) 


Terminal  Name 

City 

Mile  Number 

Farmland  Industries 

Muscatine,  Iowa 

450.3 

W.  G.  Block  Company 

Muscatine,  Iowa 

451.2 

River  Terminal  Corp. 

Muscatine,  Iowa 

451.3 

Muscatine  Power  and  Water 

Co . 

Muscatine,  Iowa 

452.9 

AGRI  Industries 

Muscatine,  Iowa 

453.2 

Grain  Processing  Corp. 

Muscatine,  Iowa 

453.8 

Central  Soya  Co. 

Muscatine,  Iowa 

454.2 

Central  Soya  Co. 

Muscatine,  Iowa 

455.3 

Eastern  Iowa  Light  and  Power 

Montpelier,  Iowa 

468.0 

Alter  Company 

Montpelier,  Iowa 

469.6 

Cargill,  Inc. 

Montpelier,  Iowa 

469.8 

Dewey  Portland  Cement  Co. 

Linwood,  Iowa 

474.7 

Linwood  Stone  Products  Co. 

Linwood,  Iowa 

475.3 

Macmillan  Oil  Company 

Linwood,  Iowa 

475.5 

AMOCO  Oil  Company 

Linwood,  Iowa 

475.4 

Mississippi  River  Grain  Elevator 

Buffalo,  Iowa 

476.0 

W.  G.  Block  Company 

Walnut  Grove,  Iowa 

477.8 

Illinois  Oil  Products 

Rock  Island,  Illinois 

480.8 

River  Barge  Terminal 

Rock  Island,  Illinois 

480.9 

Dundee  Cement  Company 

Rock  Island,  Illinois 

481.3 

Builder's  Sand  and  Gravel 

Co. 

Davenport,  Iowa 

483.2 

W.  G.  Block  Company 

Davenport,  Iowa 

483.3 

Kearney:  Management  Contutants 


EXHIBIT  III-17 
Page  4  of  5 


DISTRICT  PRIVATE  TERMINAL  LOCATIONS  (Cont'd.) 


_ Terminal  Name _ 

Moline  Consumers  Company 
Universal  Atlas  Cement 
Mobil  Oil  Corporation 
Shell  Oil  Company 
AMOCO  Oil  Company 
Bettendorf  Terminal 
Phillips  Petroleum  Co. 

Texaco,  Inc. 

W.  H.  Barber  Company 
International  Harvester 
LeClaire  Quarries,  Inc. 

Quad  Cities  Nuclear  Power 
Northern  Gas  Products  Co. 

CF  Industries,  Inc.  (fertilizer) 

FS  Services 

W.  G.  Block  Company 

E.  I.  du  Pont  de  Nemours 

Interstate  Power  Co. 

Bunge  Corporation 
Peavy  Company 
Clinton  Corn  Processing 
Agrico  Chemical  Co. 

CF  Industries,  Inc. 


City 

Mile  Number 

Moline,  Illinois 

486.4 

Bettendorf,  Iowa 

486.8 

Bettendorf,  Iowa 

487.0 

Bettendorf,  Iowa 

487.0 

Bettendorf,  Iowa 

487.1 

Bettendorf,  Iowa 

487.5 

Bettendorf,  Iowa 

487.2 

Bettendorf,  Iowa 

487.7 

Bettendorf,  Iowa 

488.4 

East  Moline,  Illinois 

488.7 

LeClaire,  Iowa 

498.2 

Cordova,  Illinois 

506.8 

Cordova,  Illinois 

508.0 

Cordova,  Illinois 

509.5 

Albany,  Illinois 

509.9 

Camanche,  Iowa 

513.5 

Camanche,  Iowa 

513.9 

Camanche,  Iowa 

514.2 

Albany,  Illinois 

514.3 

Clinton,  Iowa 

517.2 

Clinton,  Iowa 

517.5 

Fulton,  Illinois 

519.0 

Clinton,  Iowa 

521.0 

Kearney  Marugerncnr  Consufcann 


EXHIBIT  III-17 
Page  5  of  5  j 


DISTRICT  PRIVATE 

TERMINAL  LOCATIONS  (Cont'd.) 

Mile  Number 

Terminal  Name 

City 

Savanna  Terminal 

Independence,  Iowa 

537.2 

USS  Agri-Chemicals  Co. 

Bellevue,  Iowa 

559.0 

N-REN  Corporation 

East  Dubuque, 

Illinois 

572.9 

Sinclair  Marketing,  Inc. 

Dubuque,  Iowa 

579.2 

Dubuque  Twine  Company 

Dubuque,  Iowa 

579.3 

Molo  Sand  and  Gravel  Co. 

Dubuque,  Iowa 

579.5 

Interstate  Power  Co. 

Dubuque,  Iowa 

580.0 

Dubuque  Oil  Company 

Dubuque,  Iowa 

580.1 

Dubuque  Tank  Terminal  Co. 

Dubuque,  Iowa 

580.3 

Dairyland  Power  Cooperative 

Cassville,  Wisconsin 

606.2 

Wisconsin  Power  &  Light  Co. 

Cassville,  Wisconsin 

606.8 

Cassville  River  Terminal 

Cassville,  Wisconsin 

608.1 

Sources:  Illinois  Department  of  Transportation. 

Wisconsin  Department  of  Transportation. 

River  Transportation  in  Iowa  (Iowa 
Department  of  Transportation ) . 

Inland  River  Guide  1978  (Waterways  Journal). 
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U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 

FLEETING  LOCATIONS  IN  THE  DISTRICT 


EXHIBIT  III-18 
Page  l  off  2 


Pool ( 1 ) 


Descending 
Side  of  River 


River  Mile 
Location 


Operator 


11 

Right 

606-608 

Wisconsin  Barge  Lines,  Inc. 

12 

Right 

581 

Newt  Marine  Service 

12 

Right 

580 

Wisconsin  Barge  Lines,  Inc. 

12 

Left 

579 

Newt  Marine  Service 

12 

Left 

579 

Unknown (  2 ) 

12 

Left 

576-577 

Newt  Marine  Service 

14 

Left 

518 

Lewis  &  Lawson  Harbor  Service, 

14 

Right 

517 

Lewis  &  Lawson  Harbor  Service, 

14 

Right 

516-517 

Lewis  &  Lawson  Harbor  Service, 

16 

Left 

475-476 

Williams  Marine  Enterprise,  Inc 

16 

Left 

472-473 

Williams  Marine  Enterprise,  Inc 

17 

Right 

454 

Williams  Marine  Enterprise,  Inc 

17 

Left 

453-454 

Williams  Marine  Enterprise,  Inc 

18 

Left 

432 

R  &  R  Marine 

18 

Left 

428 

Lee  County  Marine,  Inc. 

18 

Left 

427 

Lee  County  Marine,  Inc. 

18 

Right 

418 

R  s.  R  Marine 

19 

Left 

407 

Unknown ( 2 ) 

19 

Right 

405 

P-D  Harbor  Service  Co. 

19 

Left 

405 

Unknown ( 2 ) 

19 

Right 

383 

Hall  Towing,  Inc. 

19 

Right 

371 

Iowa  Marine  Repair  Corp. 

20 

Right 

364 

Canton  Towing  Service 
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FLEETING  LOCATIONS  IN  THE  DISTRICT  (Cont’d.) 


Pool ( 1 ) 

Descending 

Side  of  River 

River  Mile 
Location 

Operator 

20 

Right 

360-361 

Iowa  Marine  Repair  Corp. 

20 

Right 

360 

Canton 

Towing 

Service 

20 

Left 

346 

Canton 

Towing 

Service 

21 

Right 

335 

Canton 

Towing 

Service 

21 

Right 

328 

Canton 

Towing 

Service 

21 

Left 

327 

Canton 

Towing 

Service 

21 

Right 

327 

Canton 

Towing 

Service 

22 

Left 

310 

Canton 

Towing 

Service 

22 

Left 

309 

Canton 

Towing 

Service 

Notes: 

(1)  Pool  refers 

to  individual 

river 

segments  between  dams. 

(2)  Fleeting  at  this  spot  was  observed  by  a  Coast  Guard 
officer,  but  the  operator  was  not  identified. 

Sources:  Field  interviews. 

U.S.  Corps  of  Engineers. 

U.S.  Coast  Guard. 
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EXHIBIT  III 


U.S.  ARMY  CORPS  OF  ENGINEERS 
ROCK  ISLAND  DISTRICT 


PROJECTED  ORIGINATIONS  AND  TERMINATIONS  IN  THE  DISTRICT 

(^Thousands  of  Tons) 


Pool  {  1  ) 

1977 

1980 

1990 

2000 

11 

681 

759 

1,251 

1,456 

12 

1,533 

1,716 

2,319 

2,831 

14 

1,954 

2,238 

3,481 

4,562 

15 

1,044 

1,181 

1,686 

1,982 

16 

1,651 

1,969 

2,854 

3,719 

17 

682 

821 

1,131 

1,463 

18 

597 

735 

1,037 

1,388 

19 

2,005 

2,411 

3,311 

4,417 

20 

408 

505 

715 

1  ,000 

21 

1  ,003 

l ,  198 

2,006 

9,024 

22 

814 

963 

1,353 

1,744 

Note:  (1)  Individual  river  segment  corresponding  to  each  dam. 

Source:  DRI  Transportation  Service. 
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IV  -  RECOMMENDATIONS 


This  study  is  directed  to  the  Commercial  Transportation 
Workgroup  of  the  GREAT  II  project.  Its  purposes  were  to  fore¬ 
cast  barge  traffic  in  the  Rock  Island  District  of  the  Corps 
and  identify  potential  constraints  that  might  reduce  the  growth 
of  barge  traffic  in  the  future.  The  findings  and  conclusions 
with  regard  to  the  barge  traffic  forecasts  are  presented  in 
Section  II.  The  findings  and  conclusions  with  regard  to  the 
analysis  of  constraints  are  presented  in  Section  III. 


The  recommendations  to  the  Commercial  Transportation  Work¬ 
group  developed  from  this  study  are  presented  below: 

1.  The  Corps  should  consider  constructing  a  mooring 
cell  just  north  of  Lock  22  as  soon  as  possible  to  meet  present 
needs. 


2.  While  the  mooring  cell  is  being  constructed,  the 
Corps  should  consider  locking  tows  at  Lock  22  in  sequences  of 
three  or  four  up  and  three  or  four  down  during  peak  traffic 
periods. 


1.  The  Corps  should  make  average  lock  processing  ti' 
for  each  lock  available  to  the  barge  and  towing  industry. 

4.  The  barge  and  towing  industry  should  seek  to 
reduce  lock  processing  time  by  continuing  to  improve  crew  train¬ 
ing  . 


5.  The  Corps  should  consider  extending  upper  and 
lower  giudewalls  first  at  Lock  22  and  then  at  Locks  21  and  20 
within  the  next  five  ^ears. 

6.  Once  the  guidewalls  have  been  extended  at  Locks  2. 
21,  and  20,  the  Corps  should  consider  restricting  the  makeup  of 
doubles  and  the  makeup  and  breakup  of  setovers  and  knockouts 

to  areas  a,, ’ay  from  the  lock  chamber  gates  durinq  peak  periods. 

7.  Within  the  next  five  to  ten  years,  the  Corps 
should  consider  the  possibility  of  constructing  additional  lock 
capacity  at  Lock  22  and  then  Lock  21. 

8.  In  order  to  maintain  a  channel  for  safe  and 
efficient  navigation,  the  Corps  should  find  low-cost  dredge 
disposal  sites  for  the  following  areas: 

(a)  Island  189  (pool  11  and  river 
mile  610  )  . 
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(b)  Hurricane  Island  (pool  11  and 
river  mile  599 ) . 

(c)  Gordon's  Ferry  (pool  12  and 
river  mile  566 ) . 

(d)  Savanna,  Illinois  crossing  to 
Sabula  (pool  13  and  river  mile 
538)  . 

(e)  Dark  Slough  Foot  Light  (pool  13 
and  river  mile  531). 

(f)  Keithsburg  (pool  18  and  rr.?r 
mile  426). 

(g)  Huron  (pool  18  and  river  mile 
425). 

(h)  Oquawka  Lower  (pool  18  and 
river  mile  416 ) . 

(i)  Kemp's  Landing  (pool  19  and 
river  miles  398  to  401). 

(j)  Curtis  (pool  20  and  river  mile 
350). 

9.  The  Corps  should  consider  increasing  the  channel 
width  at  Edward's  River  (pool  18  and  river  mile  431)  and 
Campbell's  Light  to  Moline  Gap  Lighted  Buoy  (pool  15  and  river 
miles  491  to  488)  by  cutting  additional  rock. 

10.  The  Corps  should  consider  increasing  the  channel 
depth  at  Smith  Chain  (pool  14  and  river  mile  496)  by  cutting 
additional  rock. 

11.  Navigational  aids  should  be  checked  and  reset 
by  the  Coast  Guard  on  a  more  frequent  basis. 

12.  The  placement  of  navigational  aids  should  be  given 
special  attention  at: 

(a)  Maquoketa  Light  and  Red  Buoy 
(pool  11  and  river  mile  589). 

(b)  Gordon's  Ferry  (pool  12  and 
river  mile  566 ) . 

(c)  Campbell's  Light  to  Moline 
Gap  Lighted  Buoy  (pool  15 
and  river  mile  491). 
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(d)  Moline  Gap  (pool  15  and  river 
mile  488 ) . 

(e)  Hershey  Chute  and  Red  Buoy 
(pool  16  and  river  mile  460). 

13.  Bridge  operators  should  be  instructed  in  the  need 
to  open  bridges  well  in  advance  of  tow  approach. 

14.  Construction  of  cells  or  docks  and  placement  of 
landfill  should  be  prevented  if  they  restrict  bridge  approach, 
passage,  and/or  exit. 

15.  The  barge  and  towing  industry  needs  to  provide  the 
Corps  and  Coast  Guard  with  more  timely  and  complete  information 
about  navigational  hazards. 

16.  Agencies  responsible  for  the  review  of  river- 
related  development  should  have  a  limited  period  of  time  in 
which  to  state  their  requirements  for  obtaining  a  permit. 

17.  Agencies  responsible  for  the  review  of  river- 
related  development  should  state  evaluation  criteria  precisely 

so  that  an  assessment  of  environmental  impact  can  be  accomplished 
at  a  reasonable  cost  and  in  a  timely  fashion. 

18.  The  federal  and  state  governments,  shippers,  and 
railroads  should  work  together  to  maintain  and  improve  rail 
service  to  key  ports  in  the  district. 

19.  The  federal  and  state  governments  should  continue 
to  maintain  and  extend  highways  serving  key  inland  ports. 


Kearney  Management  CoreuKants 


